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istics of the leading textile fibers—silk, wool, and cotton | as we here employ 














grown to vast proportions, and have made the country inde- | the Women’s Silk Culture Association 
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It is not usually supposed that microscopic investigations | sufficiently full guides to their work. 
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TEXTILE FIBERS UNDER THE MICROSCOPE. investigations were begun, a month ago, the leading scien- | what the silk fiber is, and how to handle it in order to make 
tists and manufacturers of Belgium began a line almost pre- | it as valuable as the silks of Italy or France. 

TueE object of this paper is to illustrate more clearly and | cisely similar, and insisted on the necessity of a scientific 


The fiber of silk as produced in the cocoon is a single, 











1.—TSATLEES. Fie. 4.—ORGANZINE. 





definitely than has yet been done, the distinctive character- | definition of the leading tibers, by precisely the same methods 


particularly—taking silk first in order because of the great Silk is at this moment a prominent object of attention, in 
degree of interest now shown in the growing of silk, as weli | consequence of the energy and spirit shown by our manu- 


Fie. 2.—F LOSS. Fie, 5 —IMPERFECTLY REELED. 


as its manufacture. The industries in cotton and wool have | facturers, and of the generous and most effective efforts of 


Hundreds of fami 


pendent; silk is now growing to an equal place, and is al-| lies are induced to attempt the growing of silk, who cannot 
ready third, at least, in the United States. readily communicate with skilled workmen, or procure | 


I do not propose to 


are needed in considering the uses and values of textile repeat the admirable general directions of the Ladies’ Asso- five nor more than eight; if in single, double, or triple fibers, 
rs, but it is a striking coincidence that at the time these ciation, but | propose to show, with microscopic accuracy, from as many cocoons, they can not be used as regular silk. 





Fie. 7.—SATIN DE LYON. 


continuous, and perfect fiber—the most perfect and durable 
of fibers, if properly treated; and it must be treated as a 
single fiber throughout. aw silk is a definite number, five 
to eight fibers, as reeled from the cocoons, and adhering in 






Fie. 8.—WOOL. 




















a body by the gum of the cocoon remaining on them—ap 
parently a single fiber, but really a bundle of éigbt, as shown 
in the figure, representing a thread of Chinese 7satlees (Fig. 
1), the best of the Chinese raw silks. 





Fie. 9.—COTTON. 


All silk fibers must be reeled in bundles of not Jess than 
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cleaned of gum, usually; but the better floss silk is reeled 
silk of not less than five cocoon fibers, not usually cleaned 
of guin, and not much twisted. This is more frequently 
called singles. 

Tram fig 3) is a combination of three threads, fifteen to 
twenty-four original fibers, with more twist, two and a half to 
three turns to the inch. 


Organeine (Fig. 4) is made up of two threads twisted | spun very fine alone, but it does not work to advantage with | 


twelve turns per inch to the left, then doubled with eight 
turns per inch to the right. This is the standard quality of 
thread for the best siik goods. 

All who reel silk should weigh five hundred yards of the 
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Floss silk (Fig. 2) is of two kinds: first, the light outer | nifier of one hundred and seventy diameters still leaves room | two principles w 
fibers of the cocoon, with the broken and imperfect fibers | for a good many on a space of one thirty-second part of an | construction of 


inch. Wool is an extremely valuable and interesting fiber, 
| easily distinguished from any other fiber that may be spun 
with it. 

The fiber of cotton (Fig. 9) is flat and plsiz, spirally half- 
| twisted, soft, and porous, wholly distinct from either wool 
| or silk, is easily dyed and easily drawn or combed when the 
| fiber is long enough. 





either silk or wool. 
The fibers of flax, jute, hemp, and ramie are = dif- 
ferent from those before named. They are hard and woody, 


only slightly cellular, and, while very valuable for various pur 
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m which are based at the present time the 
e two sorts of apparatus now employed for 
| moulding candles. One of these principles is that of gp 
apparatus for grasping the wick at the butt of the candles jp 
| such a way as tocenter properly, and to afterward lift, ip 
| one piece, the candle and the solid mass at its base out of 
the mould, The other principle is that of the piston, by 
| means of which, at a single upward thrust, the candles are 








As the fiber is very small, it can be | ejected from the moulds contaming them, 


Of these two principles, the latter was the first to be 
|applied practically, and since 1850 piston machines have 
| been in general use in England. These machines, however, 
| were not designed for moulding stearine candles properly go 
| called, but rather for the manufacture of those of softer 


raw thread, made up of five single cocoon fibers, making two | poses, they cannot be spun with anything else to advantage. | material, such as distilled palm oil. or cocoanut oil simply 


thousand five hundred yards of single fiber. If the hank so 
reeled is above or below the standard weight, a greater or 
less number of cocoons should be united in the one raw 
thread. 

These definitions are given because they are absolutely 
essential to success on the part of the American grower 
He cannot make anything but raw silk in the gum, as 
reeled in the manner described; but he must know what the 
manufacturer who makes floss, tram, and organzine de- 
mands—or his silk will be worth but one or two dollars per 
pound, when it should be worth six dollars per pound. 

Spun silk is made from pierced cocoons, cocoon waste, 
and the waste of mills using raw silk—that is, in its best 
form. It is carded and drawn with as much care as worsted 


| They are always flat, thin, and quite distinct in form from 

silk or wool when shown under the microscope. Ramie is 
believed to possess better qualities than flax or jute for mix- 
|ing with silk, but it is still very doubtful whether the ex- 
pectations on this point will be realized. So far they have 
| not been. None of the woody fibers take dyes well, and 
they should never be mixed with the animal fibers in fine 
fabrics. The microscope alone is able to discover or to 
show positively the presence of these injurious mixtures 
after the fabrics are made up and dyed.—Teztile Record. 


FRENCH CANDLE-MOULDING MACHINES. 


At the inception of the stearine industry, the apparatus 


wool, and forms a valuable element of many fabrics, parti-! for candle manufacture consisted of a series of moulds, in 


ressed. The manufacturers of white and hard candles from 
the products of the lime saponification of fat (the only kind 
of candles that were then found in the French market) did 
not employ these apparatus, and the attention of French 
inventors was turned rather to the production of machines 
on the other principle, in which the candle was to be drawn 
out instead of pushed out of the mould. The construction of 
apparatus based on this principle, however, was at first 
found to be beset with many difficulties, the principal one 
of these being the proper form to be given the device for 
fixing the wick, centering it, and furnishing a point of 
attachment to the apparatus for extracting the solidified 
candles. All efforts in this direction, up to the year 1856, 
remained unsatisfactory and without result; but finally, 
after a lengthy series of experiments, the problem wag 
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Pirate L—MORANE’S CANDLE-MOULDING MACHINES 


and ornamental arti- | 
ve a part of their pro- 
silk 


cwarly upholstery goods, — 
cles. All growers will, of course, ha 
duct in these waste forms, but they alone do not make 
growing profitable. Fig. 5 is imperfectly reeled. 

I say nothing of the conditions of growing and preparing 
silk beyond what is necessary to that definite knowledge of | 
the fiber itself, which will prove its value. 

Pongee (Fig. 6) is a peculiar fiber, of Chinese origin and 
manufacture, flat, like the fiber of cotton, and ribbon-like in | 
its general character. Considerable doubt bangs about the 
exact methods of its production in the form in which we find 
it, some authorities considering it as a true silk fiber. The | 
microscopic test, however, shows it as lacking the one essen 
tial characteristic of animal fibers, roundness, and as possess- 
ing the one essential peculiarity of vegetable fibers, flatuess, 
and a manifestly cellular structure, thus leaving no room for | 
doubt on this point at least. : 

Fig. 7 represents a number of silk fibers as taken from a 
piece of satin de Lyon of the higher grades. The fibers show 
evidences of the weighting process which has become so | 
large a factor in the preparation of these goods. The ex- | 
crescences are adhering particles, which, as well as the en 
largements of the fibers, are probably due to local accretions 
of the chemicals used in the process of dyeing. 

Wool (Fig. 8) is a round, perfect, continuous fiber, trans 
lucent, and, like silk, easily penetrated with d¥es. Comb. | 
ing brings the fibers together in a bundle, nearly parallel, 
and, by twisting, they felt or adhere by their slightly | 


roughened surfaces. But wool fibers are, on.» average, 
three or four times as large as silk fibers, except for super- 


fine, which is not more than twice as large as s.'k. A mag- 


which the wick, fixed at the lower end by a small wooden 
plug or wedge, was centered at the top of the mould by 
means of a tin disk perforated in the middle, and to which 
it was secured by a knob. Work with apparatus of this 
kind was tedious, slow, and troublesome; yet up to the 
year 1848 this was the only kind in use. At this date, 
Cahouet, the founder of the present house of Paul Morane, 
senior, of Paris, introduced for the first time an apparatus 
on a greatly improved plan. To render the moulding of the 
candles and their removal from the moulds more rapid, Ca- 
houet directed his efforts toward securing a grouping 
together of the moulds and doing away with the plugs. With 
this end in view, he made his new apparatus in the form of 
a trough, having 16 to 30 apertures in the bottom, and into 
which were screwed the butt ends of the moulds. To the 
lower end of each of the moulds he adapted a bronze cock, 
which was traversed by the wick, and by turning which the 
latter was held securely in place and afterwards cut—two 
operations which kad formerly been effected by the plug 
and a pair of scissors. This form of »pparatus was in use 
up to 1856. In the meanwhile, different inventors had been 
at work on an improved form of apparatus, and had directed 
their efforts toward devising a machine in which the cocks 
could be dispensed with, the cottoning be done mechani- 
sally instead of by hand, and in which the moulds might, 
without removal, be heated before moulding and cooled after- 
wards—a machine, in fact, so arranged tbat as soon as the 
candles had been ejected from the moulds another batch 
could be at once proceeded with without loss of time. 

It is a remarkable fact that in the patents of these differ- 
eut inventors there are seen to appear simultaneously the 


solved by Paul Morane, senior, in the production of an appa 
ratus which has now been in use for twenty years with but 
slight modification of the original pattern. The merits of 
this machine were quickly appreciated by the manufactur- 
ers of stearine candles, and it soon came into use throughout 
Belgium, England, Holland, Germany, etc. 

The apparatus consists of a cast-iron frame, at the base of 
which there are parallel rows of cotton bobbins, which 
revolve on strong pins. Generally, each frame carries two 
hundred of these bobbins, each wound with 225 feet of 
wicking—that is, enough for 300 candles. The moulding 
apparatus is composed of a series of ten mould supports, each 
having twenty moulds. These are either inclosed in one box, 
when it is desired to heat by steam and cool by water, or 10 
as many independent boxes, when it is proposed to heat or 
cool by water alone. Above each mould support is located 
the device which is in reality the essential part of the ma- 
chine—that is, the wick-holder. This is composed of two 
parts: first, the part for centering the wicks, consisting of 
a straight edge provided with notches, through which pass 
the wicks after traversing the moulds; second, of a hollow 
rule, likewise notched, and within which moves parallel 
with it a notched conper slide. The latter is moved by 
means of a lever, and its object is to gripe the wicks and fix 
them inthe center of the mould. This part of the apparatus 
is likewise provided with clasps, by means of which it may 
be attached to a rack and pinion jack which rolls along the 
top of the frame, and the object of which is to lift the wick- 
holder along with the solidified candles. To give some idea 
of the economical results obtained by the use of this mi 
chine, it is only necessary to state that with it 400 candles 
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r hour 0 
by the use 

a em soft materials, owing to the liability of the 
of ca Jipping through the candles and leaving the latter in 
r a ould when an effort is made todraw them out. The 
the du | adop.ion of the distillation process in France made 
poemeten y, therefore, to devise apparatus based on the 
pee system to which we have referred. b 
chines in use had serious defects, Mr. Morane applied him- 


seif to the produc 
a model of a per 
ciple; and finally, I D 
and called it the centering machine. 
machine than the one just described, and is provided with 
from 30 to 60 moulds only. Che mould supports and the box 
in which the moulds are inclosed are supported in a light, 
oblong cast-iron frame. The moulds, which are cylinders 
simply, are secured at their upper extremity to the mould 
support, and at their lower to the bottom of the box, and 
are so arranged that the pistons can traverse them freely 
from top to bottom. The pistons, which are hollow tubes, 
having a matrix in the form of the head of the candle sol- 
dered to their upper extremity, are fastened to amovable bed, 
which is raised and lowered by means of bevel wheels and 
screw and a crank handle. The bobbins are located at 
the sides of the machine, so as to be under the eye of 
the workman. The machine is provided with an inge- 
nious arrangement, by means of which the candles are 
clamped as soon as they are ejected from the mould, and 
held in an exactly vertical position, so that the centering of 
the consecutive portions of the wick is perfect. 


sav be manufactured, while the number produced | comes possible to mould four batches per hour, while with 
of hand moulds;never exceeded 60 or 70 per hour, | the former style of machine, in which the candles were 
hine, however, is not adapted to the production | drawn out of the mould, three quarters of an hour were ne- 


As ull the ma-| interest. 


tion of an apparatus which should prove | nate corresponding parts throughout.) 
fect moulding machine on the piston prin-| mould with hooked needle for seizing the wick, and wooden 
in 1871, he brought out such an apparatus | plug for fixing the latter at the bottom of the mould. Fig. 
This isa much smaller | 2, section of mould, the candle being ejected; a, a tin disk 
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cessary for the moulding, cooling, and extraction of the 
material. 

This invention, then, not only effects a diminution in the 
cost of candles, but affords a product of superior quality, 
and from this point of view is worthy of the greatest 


EXPLANATION OF THE PLATES.—({The same letters desig- 
Plate I., Fig. 1, cup 


perforated in the center for the passage of the wick, and 
having apertures for the passage of the melted fat. The 
disk is placed at the bottom of the cup, and is kept in place 
there by the knotted wick. 

Fig. 3, section of mould, with ejected candle; }, the bob- 
bin around which the wick is wound. 

Fig. 4, section of piston mould; c, the bobbin; d, the tu- 
bular piston. 

Fig. 5, front view of a mould support; ¢¢, moulds, one 
of which is in section to show the p e of the wick and 
the construction of the cock, g; ff, candles. 

Fig. 6, end view of Fig. 5. 

Fig. 7, plan view of the same. 

Fig. 8, section of a cock, g, which serves for closing the 
lower orifice of the mould, and holding and cutting the wick. 

Figs. 9 and 10, exterior view and section of an ap- 
paratus for cottoning the moulds by hand. 








Fig. 11, front view of Morane’s continuous cottoning 
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STRAW AND STRAW GOODS IN TUSCANY. 


For centuries the manufacture of straw hats has been a 
special art in Tuscany, and Signa, one of the most indus- 
trious of Tuscan towns, was for a long time the center of 
the trade, which, however, was of little importance and lim- 
ited until the seventeenth century, when it commenced to 
attract considerable attention, and large quantities were 
manufactured both for home use and for exportation. There 
are three varieties of wheat of the golder plant (pianta della 
fila d’oro), as straw is called in Tuscany, the first is called 
‘*Pontederas semone,” which produces the best straw for 
hats; the second, ‘‘ Marzuolo,” which is of a rather common 
quality; and the ‘“‘ Santa Fioro,” which is only used for 
pedals and braids. The Pontederas semone is sown in arid 
soil, while the other two varieties require a more fertile soil. 
Seed is sown in November and December, according to the 
season, the object being to have the grain well up before the 
heavy frosts come, in the proportion of eleven hectoliters to 
each hectare, that is, about 1245 bushels to the acre. It is 
sown as thickly as possible, in order that the growth of the 
plant may be so impoverished as to produce a thin stalk, at 
the same time having toward the end from the last knot the 
lightest and longest straw. Side hills, with a gravelly soil, 
and high meadow lands that have had a surface plowing 
and rough harrowing, are specially adapted to the straw cul- 
ture, low, swampy grounds being generally avoided, as 
dampness, when the stalk is well grown, renders the straw 
discolored and coarse. The ground is plowed and dug up 
in June, and left in this condition until November, when 
the soil is again turned up, and then it is ready for sowing. 
If the soil is very poor and thin, a very light surface of 










































































Prate II. 


The success which this machine met in France and 
foreign countries led Mr. Morane to apply the same system 
to the moulding of hard materials derived from lime saponiti- 
cation, which he did three years since, in the construction 
of a machine which he styled the ‘‘ Parisienne.” The gen 
eral principle on which this new apparatus is constructed 
is about the same as that of the machine just described, cer- 
oe modifications of detail constituting the only difference; 

ut these modifications are of vital importance. They are 
a, In fact, as to permit of the candle being ejected while 
‘6 outer surface only is hard and the inner portion is still 
mm a liquid state. To obtain this result, Mr. Morane bas 
substituted for the piston head which moulded the top of 
the candle, a small piece of bronze, which forms merely the 
a tip of the candle, and which, serving as a support, 
solidiae — the material is hard enough, to eject the half- 
a ~ fr agp He has also substituted for the movable 
ouenehd — Served to keep the candle in place, movable 
allow it : pn turned outward when the candle is ejected, 
alee os free passage, but afterward being turned back in 
Wick ia a ~~ & support for it and hold it vertically until the 
pte ~ pe dy cut, Owing to this arrangement it becomes 
candies ope the same instant the entire lot of moulded 

we ton . e they are as yet in a liquid state in the middle. 
hea ver : or fifteen at the most, are sufficient to give the 
a we — such that the candles can be thus ejected 
pte ni danger of crushing them, and the workman can 
me proceed to mould a new batch every ten or fif- 
eufliclent " ~, Ten or fifteen minutes exposure to the air is 
machine hen idify the candles completely. With this new 
elected nt eu, moulding candles from hard materials may be 
as rapidly as it can from soft ones; and it now be- 
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machine. This apparatus is divided into ten compartments 
of twenty moulds each; h, the mould box; ¢, the ventilator 
for cooling the moulds; &, the wick holders; ?, the bobbin 
box; m, the rack and pinion jack for drawing the candles 
from the moulds. 

Plate I1., Fig. 1, plan viewof a compartment of the ma- 
chine, figured No. 11, in Plate I—a, the mould supports; 3, 
the centering square; c, the wick-holders seen at / in Fig. 
11, Plate I 

Fig. 2, end view in section of the moulds and wick- 
holder. 

Fig. 3, Front view of the centering machine; d, the mould 
box; e¢, the bobbins; f, the frame; g, crank handle, bevel 
wheels, etc., for raising the piston-bed; A, the pistons; 7, the 
centerers; /, the movable clamps for holding the finished 
candles. 

Fig. 4, end view of centering machine. 

Fig. 5, view of the upper part of the same, on a larger 
scale; m, m, the moulds; n, n, the rejected candles; 0, 0, 
wicks; ¢, 7, the centerers. 

Fig. 6, front view of the machine called the ‘‘Parisienne;” 
p, mould boxes; g, ejected candles; r, bobbins and wicks; 8, 
the frame; ¢, crank, etc., for raising the mould bed; wv, the 
pistons; », receptacles for the finished candles and wick 
centerers. 

Fig. 7, end view, showing one of the receptacles turned 
outward to allow the candle to pass. 

Fig. 8, section of the upper part of the machine on a 
larger scale; y, the moulds; g, g, the candles; u, u, the pis- 
tons; 0, 0, the centerin paid Merten 2, 2, counterpoises, 
to keep the wick stretched. 

Fig. 9, plan view of the centering candle-holders. 
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manuring is occasionally uged, but this is not frequently re- 
sorted to, as it is apt to render the stalk thin and brittle. 
The wheat blooms at the end of May or beginning of June; 
it is generally pulled out by hand by the roots when the 
grain is half developed. For uprooting the straw, fine con- 
tinued sunny weather is selected, as the rain has a very inju- 
rious effect upon it, often turning it black. When uprooted, 
the branches are tied together in sheaves, each sheaf, or 
**menata,” is spread out in the shape of a fan to dry in the 
sun from three to five days, after which it is stowed away 
in barns. The harvest being over, and the fields being only 
in stubblé& the straw is again spread out to catch the heavy 
summer dews, and to bleach in the sun for four or five days, 
but not the whole of the crop at the same time for fear of a 
sudden rain. During this process it 1s carefully turned until 
all sides are equally white. Formerly the yellow color of 
the straw was preferred, but now the extra white is more 
sought after. Before being ready to be made up into braids, 
hats, and ornaments, the straw ben to be again bleached, 
fastened in small bundles, and classified. It is then cut 
close above the first joint from the top, and again tied up in 
small bundles containing about sixty stalks in each. These 
smal] sheaves are then submerged in clear water for four or 
five minutes, and as soon as they become partially dried, are 
submitted to the action of burnt sulphur (in the proportions 
of one pound to one hundred bundles of straw) for three or 
four nights, in rooms adapted for the purpose ; during the day 
the doors of these rooms are left open. The classification of 
the straw is made according to length and color, the ear or end 
of the stalk having been previously cut off; all the straw 
below the first knot is used simply for forage or bedding, as 
it is worthless for the purpose of making braids or hata, 
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‘here are no factories, says the United States Consul at 
Florence, for working up straw, but in almost every private 
dwelling of the lower classes will be found one or more of 


the female inmates attending to her domestic duties, and at 
the same time making braids and sewing on hats, A ready 
sale is found for their work at the nearest market, though 
in many instances, special contracis are made by bre fat- 
tores” (straw brokers) with the workwomen directly, they 
supplying the straws into which the braids are made up 


Many women make from 28 to 34 yards of braids a day, and 
some can finish even 60 yards of common braids, but fine 


braids require very great care and ‘leanliness Owing to 
the great strain upon the ey the finer kinds of braids can 
ouly be worked upon from two or three hours each day; it 
takes, therefore, a woman from four to five days to make braid 
sufficient for the hats usually worn by men, while for the supe 


rior Leghorn hats for ladies it requires from five to nine 
months for each hat It is a noticeable fact that, in several 
districts where the finer hats are made, the workwomen 
suffer greatly from affection of the eyes, caused by too close 





application to this kind of labor Between 1822 and [sh 
women employed in making braids realized from 6 oO 
day, but at the present time the best braid-makers nd hat 
sewers only make about Ls The most important center f 
the traw industs we Brozzi, Signa, Prato, Fi le h 
Casentine he Bolowns ind the Modenes« I roving 
of Cas -ntino is one of the most industrious in Tu ny, pro 
ducing from 300,000 to 400.000 hats vearly, all ports 
tion hese hats, though hitherto comparatively unknow 
are now very much ugh er, on a runt heir strength 
and cheapness, pr varving from 4d. to each Im the 
Bologaese, the ' manufacture is confined chiefly to th 
mo tain a riet n ' st tT the \j pine v le 
the inhabitant f x t } irish re en | iki 
the cheaner and co kind Laino snd Searical , r 

ut f thi dl Bol iT hhitt i ight 

nm “ ishioned mad th ri« l bd 
to 2: fd. pera c mith 1 ntity brou tun it rout 
120,000 a Cl ri For ' Liairty ( nt I 
exportation of " woul m Tuscany avera 112.000 } 
li 0 0.0 ne it xported to the United St < 
in [8.S By ) I ot the hre rincipal products 
wmnually export m Tuseany t w good how ilue 
of 12.000.000 lit <. 5.000.000 lire. and ober, 4,000,000 
lire 


NEW DISCOVERY REGARDING GELATINE 
EMULSION 


By L. WARNERKI 








Some short time ago. when investigating the nature of 
the photogr ipl mg leveloped on gelatine Int l ob 
served that the p of the gelatine emulsion submitted 
to the combined action of light and the devel M 
insoluble in warm wat 

The discovery f ' ew principle led m Oo make 
numerous appiticatior rt Gelatino-bromid n i! 
my hands proved useful in every brat f pl 
ind in m mimunication t ight I intend to mak nu 
acquainted with the oud principl vella h n 
eral outline of its applicability to 1 mit i i 
the photographic t. 

Che first and the most important application will be to 
negative making generally L proceed in the following man 
ne 

\ sheet of paper covered by the ordinary ue ‘ ni 
sion and dried. A precaution to be observed hat th 
coating of the emulsion must be uniformly homogen 
and when the sheet is dry that it remains flat This 
is to be used, instead \ " late, in the camera n fact 
in all cases wher ensit plat ire used for Naining 
negatives o1 sitive lhe exposure is in accordance with 
the sensitiveness of the emulsion, but it remains strictly th 
same Whether the cmulsion spread on g vr on the 
paper The exposed sheet of gelatinized paper is next de 
veloped with alkaline pyr ilol development, exactly in the 
same manner as with the glass plat After dev pment it 
muy be fixed, o1 may not; then it preferab iried. In 
solubility of 1 dl ped tion roduc soon 
the image is fully developed, but ) ym plete il 
the film is ll wet The me the case with the a i 
alum on gelatine, and for i eason it 1s ly ble to di 
the image before the next stage of the ‘ vhich 
Sists in removing by lution in hot water | ! 
emulsion film not acted upon Ww light and vad lo ! 
and which consequently remain luble in warm wate 
The action ight and the i opm elral nto the 
thickness of the film more or k n various parts of th 
image, according to the intensity of the lig It fol 
from this that under the insoluble po 1 of the imave ther 
may still remiin some gelatine not reached by the light and 
the developer, and consequently soluble. It would be, ther 
fore, useless to put the shee ear hie 1 varm 
water just as it was developed, becaus ’ Iso 
insoluble, would be ‘‘ under-washed ”’ and b nd possibility 
ol recovering , 

This explanation is only necessary for the very few n 
acquainted with the principles and practice of the cal mn 
process. In reality, from this point L follow ud ll th 


rules of the carbon process—that is, the gela‘ine surface of 
the paper bearing the image must be cemented to some im 


pervious material and washed from the back or paper side 
uniil all soluble gelatine is removed 

Now what impervious material is to be chosen? This 
choice depends upon the destination of the developing 
image. In the case of negatives, glass is vi nvenient, 
und it may be used without any preparation, or it may lx 
collodionized or varnished with gum-dammar or other vat 


nish, or waxed 

Cementing the image is produced by putting the gelatine 
surface in contact with the support under water, and ré 
moving with a squeevee all superfluous water vhen unpre 





pared glass is used is advisable to leave the image there 
until it is dry; in all other cases, only for a few minutes 

Next the glass, with the pape: cemented to it, is plunged 
into warm water, and very soon the paper which is thus 
loosencd can be stripped off and all the soluble gelatine 
wasiicd away, leaving only the insoluble portion forming 
the imag rhis is Washed in cold water, and the negative 
is finished 

It will be observed that this negative, when used for ordi 
nary silver printiny, will give reversed images. This can be 
obviaied by severnl means; by cementing the developed 
image to trausfer paper, which is made by rendering the 
paper waterproof and greased on the surface (an excellent 


paper of this description is supplied by the Autotype Com 


pany under the name of “flexible support”), and when the 


* Read before the Photographic Society of Great Britain, 





to transfer it to glass, on which it will 
remain permanently, or by a paper bearing a film 
formed of collodion or insolubie gelatine, or a combination 
In this case the image will be produced on the 
being stripped off by rubbing turpentine on 


Lastly the image can be developed on the collodionized glass 
the glass being first rubbed with tale; it can then be backed 
with my previously described film tissue, or with a sheet of 
, or the film can be made by coatings of collodion or 
vhen dry, stripped. By either of these meth 
in be reversed without any difficulty, but 
ufficient thickness to form not only the substi 
but also the nearest approach in appearance to vlass. 
the method of obtaining negatives by this new 
ystem is explained, the question can be put, What advantage 
| reply, the advantages are many and important 
h the certain quality of the emulsion on the § 
ompared with the same on the paper, 
nand it is of superior quality on the paper 
vho uses gelatine plates- and who does not 

is familiar with the difficulty 


correctly-timed exposure will give : 


it was known in the co 


wequainted with tt The very same gelatine 


maper does not product 


y actual experiment 
There is here a sheet of paper covered with gelatine emul 


ypaque paper I cut 
{ 


ive very long exposure t 


developer is purposely made 


plate tot lly protec ted from 
uque part of the black paper begins to blacken, 
i halo round every figure developed normally; 
eveloping continues. 
originally black image has 


the image is complete. 
from blurring halo, 
Exactly the same happens when 
Over-exposure produces 


paper film image i 
taken in the camera, 


mtinued, partial and even tot 
image takes place 

iuse of these striking phenomena? 
tion can be made of halation and blurri 
itine surface penetrates it, 


s of the glass, acts on the 
hence the phenomena} 


reversal of the image, 1 confess lam not 


who has studied this ques- 
by my ignorance. 
this opportunity to place 
thered during my investigation. 

on the glass is due 


mart of the bromine forming bromide 
When the image is developed, in the 





ubsequently forms hydrobromic acid with the 
ind this acting on the previously precipi- 
iin bromide of silver, which, dissolved 


ry same reaction must take place in the 
However, from the different definite result, 
ibout it, until, upon making experiments simi- 
just described, the following incident hap 


\pparently, the v 


y mistake, opened the 
i n the light, and this caused a small amount 
light tou act on the whole surface of the paper. In develo}- 
that naturally produc ill over the plate, 
g¢ examiuvation, when, to our astonish 
vegan to clear up, and this in such 
solution was exuding 
unning in the direction commanded by the 
This incident, purposely 
duced several times afterwards, taught me that on paper, as 
romine liberated by light forms hydrobromic 
but why it does not act on 
ge in the same way in the case of a glass 


from the developed 


Greater latitude in the exposure is not the only advantage 
is one more important 
relatine plates came into general use, lowering 
rd of excellence has been observed in the results 


ition of this assertion. 
found the reason of this in the impossibility to 
ovily gelati e negatives, 


I do not mean to 
ve an intense negative—just 
best negative by the wet collodion pro 
cess is generally produced when the first developed image is 
not sufficiently intense i 


desirable also in the case of gela- 
esorted to, owing to the impossibility 
intensifying these negatives saiisfactorilv, 
intensification stains the film all over, while the only avail 
ible mercurial intensifications are to be discarded for different 


This mode of procedure, 


Negatives produced by the process just described have no 
velatine to be stained, and consequently are quite as fit for 


They permit also the application of several other systems of 
when the negative is 
quite finished, aud on the plain glass surface, the application 


of any soluble coloring liquid stains the image a correspond. 
ing color, the intensity of which is in proportion to the 
thickness of the gelatine, and consequently in proportion to 
the action of the light. Very beautiful results can by these 
means be produced for other purposes than intensification, 
viz., for chromo-transparency, and they are especially very 
pretty for the optical lantern or the :ter-o-cope. It jg 
remarkable that, if the developed image is not very intense, 
the colored image has the appearance as if i) were formed 
entire ly from the color used, to the excel on of the ¢ olor of 
precipitated silver. 

There is still another mode of chanciny the color of a 
developed image. 1 found that there mony subs'anceg 
that can be mixed with gelatine emulsion w thout producing 
any action on the quality or sensitivencss. [f crdinary water 
or moist color is ground up in the emulsion, the developed 
image will retain all this color, while in cther portions jt 
will dissolve together with the gelatine containing it. By 
this means a great variety of color in the image cin be pro. 
duced, some of very pleasing effects, closely rescmbling the 
silver-albumen print, toned or untoned {his can be applied 
simply to confer greater intensity in the negatives, or it can 
be used as a print when Ceveloped on paper or cunvas. Al} 
other modes of intensification known can be applied in thig 
case, but, among others, treatment with permunganate of 
potash, giving such a satisfactory result in carbon trang. 
parency, is recommended, ; 

Now | proceed to show you the manipulation of the pro. 
cess in practice, 

his sheet of paper bears a developed image with 
pyrogallol. One half of the image is tixed with hyposulphite 
of soda, while the other half is left untixed; cemented with 
the squeegee to the surface of glass, tt is immersed in tepid 
water; on this occasion all the rules that are good for the 
carbon process are literally applicable in this process; for 
instance, the water must not be too hot. The paper ix peeled 
off, and you observe how the still soluble bromide is running 
down. Part of the image is purposely left unfixed; white 
bromide emulsion, when running under the action of warm 
walter, enables you to watch the rapidity of the solution and 
also the moment when the development is Completcd. Now 
it is complete, it cannot escape observation that the unfixed 





part is a great deal more intense than the fixed part Evi- 
dently there is something more left on the image than pure 
metallic silver—something soluble in the bypo-ulpbite; 





however, the lights are clear, and this something is not 
affected visibly by light, so that in many cases, when inten- 
sity is desired, fixing can be usefully omitted. 

In describing the mode of working, and the advantages of 
the new process for negatives, | must mention that, to use 
paper in the camera, some alteration in the apparatus must 
be introduced. The ordinary slides, although excellent for 
glass plates, are not of ‘he best form that can be desired for 
paper negatives. I have no doubt that in the old pre-collodion 
epoch of photography, the users of cailotype paper knew 
also the best slides for it, and perhaps among an old, long- 
forgotten bundle of apparatus, a useful hint might be dis 
covered for a practical form of the most suitable for 
sensitive paper. It was not my good fortune to come across 
such a valuable hint, and, therefore, | had to design one for 
myself. It is out of the question to put the paper between 
two glasses; glass had better be eliminated ultogether, After 
many trials | have come to the conclusion that the roller 
slide is the most convenient system. One I described here, 
and used by many in connection with my sensitive negative 
tissue for the last seven or eight vears, need not require 
being described again 

A band of paper sufficient for many negatives can 
be successively presented for exposure in the camera 
by acting on the projecting knob of the roller. In 
my original roller-slide, an opening in the shutter, protected 
with orange glass, permitted the watching of the number 
printed on the boundary of every length of negative. With 
a very sensitive gelatine tissue, which I perfected some time 
ago, this opening was inadmissible, since the light passed 
through the glass and ruined every negative. I had then 
recourse to an electrical bell alarm, which sounded when 
each negative was completely roiled away from possible 
harm; this system, tried during my last travel in Russia, 
permitted me to expose over three bundred negatives with 
perfect success. Recently, however, I have constructed 
this model before you, in which the position of the paper is 
recorded in a much more simple manner, and one that can 
not possibly get out of order. On the boundary of each 
length of tissue, answering to the size of the negative, a hole 
is perforated; a spring acting op a system of levers gives 
notice of the position of the paper by projecting a brass 
knob, which disappears instantly the hole is passed. A re 
volving shutter, instead of a sliding one, is :nother very use- 
ful innovation 

While considering that the roller slide is perfection for 
outdoor work, I must admit that it has certain disadvantages 
when it is used at home, as, for instance, the necessity for 
culting out every negative for development; and then the 
joining the hand again is troublesome, Under these circum: 
stances | have constructed this slide, which will ta 
sheet of paper; it must be considered only as a rough medel, 
Lut slides on this principle will also prove useful in the field, 
being very light and only one-eighth of an inch in thickness. 

It now remains for me to give an outline of the applica 
tion of my invention to other branches of photography. You 
observed, in the negative just developed, that the image has 
considerabie relief, and that this relief is greater in propor 
tion to the intensity of theimage. This suggests its applica 
tion to the Woodbury printing process. ‘The emulsicn for 
this purpose must be in a thick layer, and not so opaque a8 
to enable the light to act deeper, and by these means ple 
duce a greater relief The image need not be reversed, 
is the case with the ordinary process. The same image 2 
relief can be utilized for numerous photo-engraving pro 
cesses, having this advantage over chromated gelatine, that 
it can be produced quickly, and even by artificial light 
Grain, when necessary, can be produced by mixing suitable 
substances with emulsion. 

Another important application of this invention is to the 
photo-ceramic or burnt in photograpbs on enamel porcelaill 
or glass. Vitrifiable powder is mixed with the emulsio®, 
which emulsion, in this case, is principally that giving only 
a very thin image when developed on the suitable enamel 
porcelain or giass surface, is fluxed and submitted to the 
action of heat in a suitable furnace. It is of the greatest 
importance, but it is also of considerable difficulty, to be 
able to eliminate the gelatine from the image before it is pul 
into the furnace, because if this is left the whole is raised it 
large blisters, and in this condition cannot be burnt in. 1 
this invention, however, when the emulsion gives only § 
faint image, the quantity of gelatine left is so small thatl 
can be carbonified without the bad effect of blisters 
























| cracks; this enables me to recommend the process, 
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I pass for examination this glass plate on which the image 
in vitrifiable powder was produced; part of the plate was 


fired on the blow apparatus and is totally vitrified; the other 
art, which is much 


i bonified without being cracked or blistered; 


image 1s car - 
lastly, the lower corner shows the image not acted upon by 
heat. 


My last remark is as to its application for phototype print 
ing: having observed that the part exposed to light takes a 
greasy printing ink, a very easy application to this kind of 
printing can be imagined, 

A DRYING CUPBOARD. 
A wanpy drying cupboard, primarily intended for photo- 
Iso useful for other purposes, is described 


graphers, but als 
: The box (see cut), of sheet-iron, may be of 


by A. Cowan. 


any form most convenient, but the more shallow it is the | 


better. A very good proportion is 30 inches high, 30 inches 
wide, and 10 inches deep from buck to front. The front is 
closed up at the lower part about 6 inches, and a sliding 
door running in grooves closes the upper part, all but about 
half an inch at the top, a balance weight over a pulley sup- 


























A DRYING CUPBOARD. 


porting it in any position desired. This is much preferable 
to a door on hinges. The current of warm air enters at the 
bottom through a 3-inch circular opening, the iron stove- 
pipe arrangement being screwed on underneath. Above the 
epening at a little distance, is supported a thin shelf of 
wood about one inch smaller all round than the inside of the 
box, which acts as a diffuser, and stops the current of hot 
air from rushing up to one spot. Above this, at any con 
venient height, two bars are fixed to carry the feet of the 
drying rack.—The Brit. Journ. Photogr. 


PELLET’S BURETTE 


THE peculiar feature of this burette consists in a solid 
glass ball which serves the purposes of a faucet. Others 
have heretofore recommended the insertion, into the rubber 
joint at the bottom of the burette, of a short piece of solid 
glass rod of a slightly larger diameter than the caliber of 
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PELLET’S BURETTE. 


the tube. A globe. however, is preferable, since it can be 
more easily retained in place, and, if desired, can be moved up 
or dow n with greater facility. Itisonly necessary to gently 
pinch the rubber tube at one side, to cause a flow of liquid, 
~ a fine stream or in drops, from the burette. This im 
Provement has been proposed by Mr. Pellet, of Paris.—Leé 


Moniteur de la Photoyr, 


darker, not having been submitted to | 
sufficient heat, shows how perfectly all the gelatine of the | 
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[Continued from SuPPLEMENT 29!. page 4633.) 
THE CANAL SYSTEM OF NEW YORK.* 


WATER 8UPPLY. 


THE canal rises from tide at Albany to the Long Level be- 
tween Lock 46 at Utica and 47 at Syracuse, which is 428-4 
ft above tide; here it drops to 400-7; then rises to 408°57, 
and drops to 892-07 at Clyde; 210 miles west, it commences 
a successful rise to Lake Erie at Buffalo, assumed at 571°58 
above tide. These intermediate depressions are unfortunate 
in their effects on water supply, and oblige the heavy boats 

| to face rising locks and westward currents. No attempt to 
‘correct them appears to have been made on the enlarge- 
nent. 

| The canal is so located as to pop over the various streams 
which cross its line, and has $2 important aqueducts, with 
4°6 miles of trunks and 284 culverts. The result is that its 
supply must be drawn from sources distant from these 
streams at the crossing points, and a large amount of the 
supply comes from a source like Lake Erie for the Western 
Division, and the Black River for the Middle, both being tri- 
butary to the St. Lawrence basin. To keep the original 
canal above freshet reach; to foster the use of mill-power, 

and to avoid the expensive damages for their appropriation 
on these inland streams, in connection with the limited sup- 

| ply required, are prominent reasons for this location as ori- 

| ginally made; but they establish conditions unfavorable to 
| enlargement 

The supply of the various levels is used by lockage, evapo- 
ration, filtration, leakage of structures, spillways (the latter 
often aggravated by wind pressure to a waste of several 
; inches or a foot in depth), and also by a promiscuous use of 
| the canal for mill-power, by small and large factories, from 
the Black Rock Mills to the Watervlict Arsenal. 
| Although the lock use is much increased by the necessity 
of indraugbt and flushing for unwieldy boats, the amount is 
not large as compared with other waste. On four locks, 53, 
54, 56, 57, average lift, 7°69 ft , average contents, 17,300 ft., 
the use per lockage was 49.475 cu. ft. or 2°04 to 1. From 
Buffalo to Clyde, 142 miles, the lockage was 4,500,000 cu. 

'ft., and other waste 48,355,200 cu. ft per day, being 258°5 
|cu. ft. per mile per minute, for 125 lockages. The Monte- 
} zuma level of 26 miles uses 17,500,000 cu. ft., or about 467 
(cu. ft. per mile per minute, the lock flow being 12,153 ft 
| per min. at each end, to supply this waste lost for eastward 
juse. From Rochester to Clyde, the mean use is 3'2 ft. per 
'mile per minute. The usual estimate of waste other than 
leakage is 200 ft. for the enlargement pressure of ordinary 
tightness, plus about 1,400 cu. ft. for weigh locks, 200 for 
aqueduct, waste weir and dry docks, each per minute, 

Experiments on the old canal gave for evaporation 3 cu. 
ft. per min. per mile, filtration 63°5 cu. ft., waste, 9 cu, ft., 
total 7544, for these items: other experiments made the ag- 
gregate 85 cu. ft. 

The number of boats passing per lockful is usually taken 
at 15 times; observations from July 6 to Sept. 30, 1847, 
showed 1°62 per cent. 

The admirable manner in which the various and compli 
cated problems in hydraulic engineering were determined by 
the original corps, reflects the highest credit on their judg- 
ment and skill. ‘To supply the canal with water from Lake 
Erie for 142 miles to Clyde, reserving the Genesee River and 
other streams for mill power, required an arrangement of 
cross sections and grades, which wasaccomplished very suc- 
cessfully, and the enlargement repeated the problem on a 
much lurger scale. In the last, from Black Rock to Lock- 
port, the depth varies from 9 to 94 fect, the surface width 
from 92 to 200 ft. und the grade from 0°0144 ft. to 0°268 ft. 
per mile. A comparison of the calculations of O. W. Childs, 


chief engineer in 1841, reported in 1847 with the actual | 


dimensions detailed by Division Engineer W. H. Searle, in 
1878, shows as follows: 


Estimated. Actual, 
Passing Lockport, ft. per min........... 25°450 33°755 
Surface width, ft ...... seca eekes . 26000% 96°46 96°45 
Sectional area, sq. ft....... ee 643 °68 693°63 
Passing Rochester, ft. per min.......... 13°290 12°175 
Se SE cn avons se heseneccees se 70 73°5 
Sectional ares, OG. f.....5..c002 seccecs 432-00 509°38 
ee Ue INO OR oii sc Kade cc ewesasec 3°068 37165 


The origiual calculations were made from Eytelwein’s for- 
mula, 


Area Fall _»).999924265 
erimeler Length 
00001114155 ¢*, modified by Mr. Searles to Fall 
P (¢+-6°534)? 
61196A 


e (ft. per min) + 


(feet per mile)= 


On this Western Division the extraordinary use of the 
canal for mill power at Black Rock, and at Lockport, the 
latter taking about as much as the canal itself requires, pro- 
duces in some cases a powerful current, exceecing one mile 
per hour, which is a great hinderance to westward boats. It 
is obvious that no use of the supply should be permitted, 
except the waste above the flow line, and for this injury to 
boat travel along the entire caval the State received only 
$2,169 in 1879. 

On this division, if restricted to lake supply, it is obvious 
that any material enlargement of prism and use would in 
crease currents now objectionable, the draught from the Gen 
esee being now restricted to about 1,20 cu. ft. per min. 

The supply from Clyde to Syracuse is considered ample 
for the canal levels; but that of the Long Level, the summit 
of 55°65 miles, from lock 47 to 46 and 78°72 miles in all, to 
Little Fails, is not adequate at all times for the present 
prism, and would embarrass any material increase. The 
low water supply is from “Tlion” 800 cu. ft. per min., 
* Oriskany” 6,000, ‘‘ Rome” 9,570, ‘‘ Wood Creek” 125, 
**Oneida” 1,000, ‘‘ Cowasselon” 200, ‘‘ Chittenanga” 2,105, 
‘* Limestone” 1,821, ‘“‘ Butternut” 1,209; total 22,830 cu. ft. 
These streams have been carefully reservoired, but improve- 
ments may increase the amount to 26,429 cu. ft. The de- 
mand for 125 lockages, taken at 10,158 cu. ft. per min., 
added to the waste of the prism, at 222 cu. ft. per mile, 
18,915 cu. ft., is 29,068 cu. ft. We find. therefore, that va- 
rious annual reports complain of a defective supply, and 
advocate the use of Fish Creek, and enlarged reservoirs on 
the Black River. The state of this supply makes it clear 
that no ship canal could be fed on this level, and no mate- 
rial enlargement could be made, without a formidable out- 
lay for water and its consequential damages, 

From Little Falls to Albany for ordinary purposes the 
supply is ample. 

* A paper presented to the Western Society of Engineers by Samuel 
McElroy, C.E., March 1, 1881. 


DEPTH AND REMEDIES. 


The experience of the Erie enlargement shows that in some 
respects it needs further improvement to develop its useful 
ness more completely. These will be noticed under the fol 
lowing heads. 

Prism, width.—While various portions are beyond the 
standard width of 70 feet, and the water supply of the West 
ern Division involves an occasional width of 20€ feet at. Lake 
Erie, to 734g at Rochester, with a maximum depth from 9 to 
915 feet, there are occasional places 10 to 12 feet less than 
70. 

Depth.—\t also appears that the standard depth of 7 feet 
for the Middle and Eastern Divisions does not exist for the 
standard bottom width of 56 feet. partly from occasional ne- 
giect in construction, and also from occasional low water, 
but chiefly from the wash of the sides, and into the canal. 
Boats of 6 ft. draught are liable to ground, and oma trial trip 
made by State Engineer Seymour in 1879, from Buffalo to 
‘Troy, the detention on this uccount, with 6 feet draught, was 
2} hours. On the long levels the winds are apt to make a 
deficiency at ove end, at times of nine inches or a foot, with 
great waste at the other, the wiers and lock gates not being 
regulated to provide for this reduction; low water alsc 
occurs at times upon defective supply. 

Kel Grass.—From July to the middle of September an 
abundant growth of cel grass obstructs water flow and navi 
gation, requiring on the Western Division, at some points, an 
additional head of one quarter inch per mile to pass the 
supply, where the normal head varies from 0°816 inch to 03 
per mile from Lockport east. The grass detaches and floats 
off in September, after fruiting; it is necessary to cut it at 
times; puddling the bottom would not prevent germination ; 
iron oxides probably would, and if they could be cheaply 
used, might be of service in special districts; concrete floor 
ing would also be effectual on a firm foundation; but the 
remedies ure expensive 

Curves.—While at times very expensive changes of line 
were made, resulting in a reduction of 11 miles in length, 
there are many curves, and occasionally those too abrupt for 
the passage of coupled boats; a case like this occurs near 
the Rochester aqueduct and_others near the locks. For 
economical steam propulsion they need improvement, and 
all the curves are direct hinderances to the Belgian towing 
cables, their trains, and the boats they meet. 

Low banks are common on the line, and interfere, at times, 
with full depth in the prism; they are washed by storm 
waves and steamboat waves, and should be brought up to 
2'4 feet above flow line on this account. 

Bench Walls.—Portions of the canal have never been 
widened at the bottom from 524 to 56 feet; on the Lon 
Level 24 miles remain in this state; in the present genera 
condition of the bottom, which keeps loaded boats near the 
center, the difference in angle of traction is not affected, but 
lack of depth and width, at times, seriously increases boat 
resistance, and interferes at present with the proper use of 
steam power 

Currents.—The canal Jevels are subject to powerful cur- 
rents, chiefly flowing eastward, in the line of maximum 
Joad. From Lake Erie, for 153 miles, the flow varies from 
over 1 mile to 0'l mile per hour; on the Syracuse level a 
westward current of 0.19 mile at times is met; on the long 
level another of 0 16; east of Utica, an eastward flow is 0:39 
mile; east of lock 49, 0 49 mile; average to Troy 0°42 from 
lock 23; the mean eastward current is taken at 0°24 mile 
This assists the caded boats much of the way, but the 
ascent of 44 feet, by 5 locks, east of Syracuse, to the Long 
Level, and the resulting currents are serious objections to 
movement, and would have warranted very large expendi- 
ture to modify them; the delays at these locks is sometimes 
equal to the other67. These currents are also due to a vici 
ous use of the canal for mill power. 

Side Walls.—A prominent cause of water waste is bank 
filtration, and a prominent cause of breaks, in addition to 
leaky culverts, is bank rupture caused by muskrats, roped 
filtration, storm wash, and otherwise. The difference in 
first cost |etween side walls laid in cement, or dry, is less 
than the cost of the mortar, because it requires less care in 
selection of stone and less time in laying. A wall laid dry 
for $1.25 can be laid in cement for $2.26 per yard, and one 
will protect the bank, where no care will enable the other to 
doit. The use of dry slope walls on the enlargement has 
involved ruptures, damages, delays, repairs, restriction of 
speed to prevent wash, and other hinderances, on which the 
excessive outlay for repairs furnishes but one comment. 

The standard slope is 14 and 14 to 1, for the lining, of 15 
to 18 inch stone, backed with 8 inches of broken stone and 
gravel, witha paved front angle; tow-path width 14 and 
berm 10 feet; outside slopes two to one; with full 56 feet 
bottom the lining slope is 1 to 1. Neither 14 norl tolisa 

‘slope of repose,” and must, therefore, be artificially pro- 
tected. The constant inflow through the face washes out 
the backing support and it cannot be kept in line; at 144 to 
1 boats must travel 84 feet further from the tow-path than at 
1¢ to 1, and this gain in traction is important—in favor of 
cement masonry. It is difficult to understand why engin- 
eers are so tenacious of dry wall faces in any hydraulic 
constructions, and especially on lines like the Long Level, 
where a defective water supply is a serious hinderance to 
increase of dimensions or depth, as to present movement. 

Locks —The enlargement locks are fine specimens of ma 
sonry, with graceful inlet and outlet curves and faced with 
cut stone. On the Erie they are uniform in width and 
Jength; on the Champlain vary from 99 by 14% to 100 by 
15 10-12 and 10244 by 18%, about half being 110 by 18. The 
Erie locks are now all double (since 1874), with 110 feet be- 
tween quoin posts; a floor width of 17 ft. 4ly in.; a side 
batter of 4 inch per foot, with a floor depth of 7 ft. 9 in. 
The side walls have 7 ft. 87, in. base, with buttresses 9 feet 
wide by 2:—24 feet between centers, to support the middle 
walls, if such dimensions require it—the coping being 4 ft. 
wide. The highest lift is 154 feet (No. 1 at Albany), the 
usual lifts being 10 feet and under. The foundations, floor- 
ing, miter-sills, and gates are of wood, an unfortunate plan as 

to walls and floors; and the excessive use of masonry is in 
singular contrast with perishable foundations. 

I bave always avoided the use of wood where masonry 
could be substituted. The theory that, submerged, it is im- 
perishable, is not tenable; durability in special cases being 
the exception to a common law. All organic matter, dis- 
eased or separated from its source of life, is subject toalgoid 
or fungoid fermentation and decay; a process independent of 
air, heat, and light, promoted by moisture, and sure to occur 
whenever and wherever the genus exists. 

The locks are fed and emptied entirely through the lock 
gates; for the ordinary paddles Heath’s tumble gates are 
being substituted with advantage. A central culvert 5 feet 
wide and high, with an arch of 24 feet radius, connects the 
upper and lower levels, with gates to regulate the flow, 























































































































The increased size of locks and boats, and the defective 
models of the latter, have materially increased the lockage 
time. In 1847, lock 26, 8 feet lift, passed 6,930 boats, an 
average of 231 per day, or 6°19 minutes each, proximately 
844 down and 44, up. The time required to discharge an 
enlarged lock is 8 to 4 minutes, but the boat movement is 
slow. In 1877, with two horses, 9 boats at the Port Byron 
lock, 11 5-12 feet lift, averaged 21 52-60 minutes; with four 
horses, 11 boats, 16 837-60 minutes. —Rept. 78, p. 102. Lock 
30, 104 feet lift, in 1867, passed 127 boats down on 17 min 
utes average, and 71 up with 9 minutes ordinary 
time is 19 down and 11 up, the return boats being light. 
The five ascending locks make the time longer, and practi 
cally restrict the entire east ward movement to their delivery. 

The application of side ports and gates to shorten the 
time of filling and emptying, and the use of turbine power 
and wire rope handle entering and outgoing boats, are 
simple and necessary improvements. The estimated cost of 
the latter, in 18/9, was $3,200 per double lock, or $230,400 
for the Erie Canal. A can lock through 
much more rapidly from its available power. I see no rea 
son why the lockage time, for loaded boats, may not be re- 
duced to 12 minutes or less. 

Capacity.-—The original canal, with cargoes of 80 tons, 
capable of 52,000 lockages, or 26,000 one way, could pass 
2,080,000 tons eastward per season of 210 days, and in 1847 
did pass 21,980 boats east The enlargement, at 19 minutes 
for one tier, can pass 15,750 cargoes of 230 tons, or 3,622,500 
tons; in 1878, No. 26 passed 13,170 boats east. If reduced 
to 12 minutes lockage, the capacity of one lock will be 25, 
200 boats, or 5,795,000 tons at 240 cach, but this cannot b 
done with the present models, which should be reduced to 
200 tons load or less. 

Boat Models.—On the theory that economy of transporta 
tion depends on the weight of cargo, boat models have been 
authorized by the Canal Board, without proper regard to 
resistance, speed, and handling, and have seriously vitiated 
the benefit of the outlay. They are built with vertical ends 
and sides, without proper entrance and outlet lines for the 
wave of displacement, and actually choke the locks, into 
which they must be drawn by a strong current of wasted 
water, and out of which they must be surged by flushing 
from the upper gates. Measurements made on the Western 
Division on four locks, from 475 to 10 feet lift, showed a 
use of 2°47 to 3°43 times the lock contents in passing these 
unwieldy hulls. A boat drawing 64 feet, with 174 feet 
width, has to pass through a lock 17 ft. 54 in. wide at the 
base of the boat, on the lower level, or 1'¢ feet above the 
floor. This is not the most serious objection; where a naval 
architect gives the mould lines of a bull, about 50 per cent. 
of the submerged length, breath and depth, canal boat 
builders are content with about 6 percent. in standard cases, 
and a hull 95 by 173 by 6 ft. draught, has a displacement equi- 
valent to a solid of 89°58 by 17°5 by 6 feet. Even the Wm. 
Baxter, built and certified as a prize propeller, has 89°33 
per cent. of her solid form in displacement, with a ‘‘ bottom 
perfectly flat, and sides, stem, and stern vertical.” Her pro 
portions match the professional indorsement of her perform- 
ance, which cost the State $35,000. The failures of steam 
propulsion are easily explained 


iverage 


to 


steamboat also 


STEAM PROPULSION. 


Through defective depth, models, and other causes, the 
speed and economy of other canals have not been realized 
on the Erie, and the efforts of the State to introduce steam 
were handicapped by improper conditions. 

April 27, 1871, an act was passed offering a reward of 
$50,000 fora steam canal boat, to carry 200 tons cargo, at 
three miles per hour average speed, of convenient form and 
action, to cost less for transportation than horse power, and 
appointing a commission to make the tests and award. In 
1872, twelve steamboats were placed on the canai with stern 
wheels or screws of different plans; of these only three made 


the three round trips from Buffalo to New York required by | 


the commission. The contestants having failed, in 1878, 
five boats were tested between Syracuse and Utica, but the 
commission declined to make any award. Resort was made 
to the Legis!ature, and in 1874, by special act, Wm. Baxter 
was to be paid $35,000 for placing on the canal seven boats 
of the power aud capacity of one of his, tested in 1878, able 
to ‘‘ fulfiil the requirements of the act of 1871,” aad D. P. 
Dobbins $15,000 for furnishing three boats, equal to one 
tested by him, with the same proviso. 

These boats did not show a careful regard for the princi- 
ples of propulsion. The stern-wheeler Port Byron made 
a slip of 67°2 per cent.; Mr. Dobbins’ boat, 66°3; two others, 
51°6 and 54, an illustration in itself of gross defects; the 
Wm. Baxter tested in this group was credited with only 
32°71, with a hull of 89°53 per cent. displacement, and a pair 
of screws working toward each other, behind such a model, 
In 1872 she made three trips from West Troy to Buffalo in 
77 days, nearly 26 days each, with 10214 tons up and 2023 
down, including lay days, ete. The inspecting engineer 
estimates a saving of 26} to 50 per cent. in cost of trans- 
portation by the Baxter system, taking railways at 0 923¢c. 
per ton per mile; horse boats, 0:589c ; and Baxter, 0°268c., 
the last estimate being about as accurate as the first. In 
1874 this boat made eight round trips from New York to 
Buffalo; for 215 days’ season, an average of about 27 days per 
trip, that of horse-boats being 30. ‘ i 

The “Belgian” plan of towing by a tug carrying a clip- 
drum which takes on a wire cable, stretched along the canal 
bottom, is new in partial use on the Western Division. The 
plan is to tow a train of five or more boats, charging each 
20 cents per mile. Ona trial trip of Nov. 17 and 18, 1879, 
five boats were then hauled at 2-774 miles per hour; 93 miles 
were made in 334 hours, about 30 H. P. being developed for 
81 miles; part of the way a sixth boat was towed. Whatever 
the success of this plan may be for other channels, the Erie 
is too narrow and crooked for its use, and the recent report 
of the canal superintendent condemns it for defects, which 
experienced engineers would have anticipated, The tend 
ency to haul the cable across the salient angles, brings the 
tug and train in contact with their walls, injures the mason 
ry and banks, obstructs meeting boats, and delays movement. 
Some positive method of keeping the cable in mid-channel 
is needed, and with some expense could be applied. At 20c 
per mile the inducement to boats rests in speed gained, and 
at 2%4¢ miles per hour with a strong eastward current this is 
not much improved; at 6 H, P. per boat equal to about nine 
horses, the economy is not demonstrated for the operators; 
and as the case stands, the system is much opposed by the 
boatmen. 

The use of a steamer, coupled bebind a consort, has 
been copied from other canals and promises to be a decided 
improvement, when it can be properly used, as to speed and 
cost. The best time made by the Emma and Consort in 
1879, was twenty-one days per round trip to New York, 497 
miles each way. On tria] trip on the long level the speed 
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was about 2°2 miles per hour, coal, 92-4 Ib. ; slip, 42 per cent. ; 
indicated H. P., 12; at 7°7 lb. coal per H. P. per hour the 
waste is large, good engines being run for three or less; the 
use of twelve powers is equal to about eighteen canal horses, 
for two boats, where eight would insure equal speed; and the 
loss of action and by reaction is shown by 42 per cent. slip 
of the screw, which must have a bull with moulded line, to 
lead solid water around it, and prevent reacting displace- 
ment waves behind it 

Locomotives.—A compary has proposed to lay a track on 
each bank, and tow boats for 10 cents per mile, in trains of 
five boats, at about 34g miles per hour east and 44¢ west. 
The efficiency of this system is clear, but there is much op 
position to granting a railway franchise on the canal. To 
this system, it is objected with reason, that the boats 
cannot be readily backed, though they are, with setting 
poles, as well off as horse boats, in this respect. 

Commissioner A. Buckley, in 1872, experimented with a 
steam wagon, hauling two loaded boats six miles, from 
West Troy to Albany, in 13¢ hours; various experiments 
have demonstrated the feasibility of hauling trains of 20 or 
more in line. The Scotch and Swedish expericnce 
shows that the speed need not be limited to three miles, or 
five, per hour, and the economy of steam versus animal 
power is sufficiently proved to warrant the hope that proper 
engines in proper hulls may yet have on the Erie the proper 
depth and side-walls to work in. 


boats 


CANAL BUSINESS. 

The annual statistics show the singular fact that, while 
the original canal was an immediate success, in its business 
and its income, so that the cost of construction for the en- 
largement itself was largely exceeded before 1862, the sub 
sequent experience has not been in keeping with the annual 
increase of Western productions. 1847 appears to have 
marked in some respects the culmination of canal prosperity, 
and 1862 shows a business and income, from which after 
years recede, slightly in excess of 1879, in tonnage, and far 
beyond it in tolls and boat mileage. In 1879 the canal 
brought to New York only fifty-seven of the one hundred 
and sixty-three millions of bushels of grain delivered, and 
carried only 1625 per cent. of the shipments from the West 
to the seaboard 
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COMPARISON OF CANAL BUSINESS 
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trips, $273; commissions, $156; total, $621; amount for 3 
trips of 1,344 tons, $2,476—$1.84 per ton, 0°507 per ton 









mile. 
Enlargement—Bout, $3,250; 4 horses, $500; harney | 
$50; total, $3,800. Annual expense, 6 per cent. interes 


$228; boat depreciation, 12 per cent., $890; horses, giQ9. 
insurance, $20; total, $738; 6 ‘ 
$50; steersman, $15; 2 drivers, $10; cook, $12; food for 5 
$60; total, $!,178; 4 horses, $450; cargo insurance, $35, by 


9 trips, $315; wharfage, $63; discharge $280, load, 92, 4 | 


2045¢., 9 trips, $589; commissions, $270; total, $1,237 
Amount for 9 trips of 2,898 tons, $8,608— $1,242 per ton, 
0°85c. per ton-mile. 


COMPARATIVE TABLE, 








ORIGINAL. ENLARGEMENT. 
Per Per ag Ae Pa 
Amt. | ton. ton-mile,| Amt. |Perton. ton-aille 
= Neeaenesene, SSNS (ASSENT (ey 
Capital ........ /$2,350)..... $3,800... 


136 $082 0-088e. 

9055) .... Pea Dn 
150) 1 06 0 292¢ 
621| 0:46 0 127c. 


$2,476 $1.84 


Maintenance 
Crew.... 
Horse-power.. 
Harbor, ete. ... 


738 $0°254 0-0794. 
90). ccc] sccm 
450 0°561 0 15660. 
1,237 0°427 0°1210¢. 








ee 0-507c. $3,603 $1°242 $035, 

Adding a proper transportation charge, in comparison, 
the tolis at 1 mill per ton-mile, as covering expenses of gu. 
pervison, etc., the enlargement total is 0°45c. and the old 
canal 0°607c, per ton-mile, its practical reduction being % 
86-100 per cent. 

The earlier reports, in some cases, give the original cost 
at less than three mills per ton-mile, but are obviously ip 
error. In 1851-2-8, the cost of horse power and wages in 
moving 120,225 tons was $1.67 per ton, or 0°46c. per ton. 
miles for these items, The estimate of 1850 for towing, 
wages, canal repairs, and boat depreciation was 0°565e. 
Caleulating on the difference in cargoes, the enlargement 
promised to reduce this one-half Estimating on gun-boat 
locks, in 1864, the relative cost was made: Old boats, 0 414e.; 














1837. 1847. 1862 1873 1876. 1878. 1879. 1880. 

Lockages west of 

Schenectady...... 10,985 21,055 43,957 34,977 24,960 16,661 26,340)....... owslees 
Tonnage,total canals|......... 1,171,296 2,869,810 5,598,785 6,354,782 4,172,129, 5,171,320, 5,362,382 6,462,299 
Tonnage, total Erie.|......... 667,151! 1,661,578 3,204,277 3,602,525) 2,418,422) 3,608,634...... céwadinnss 
Barrels flour from | 

ee 126,815 1,903,351 451,814 13,616 2,139 2,805 ee 
Barrels flour from 

Oswego....... ere 66,002 610,494 499,825 37,241 8,955 ee Meee 
Bushels wheat from 

Buffalo. a 450,350 5,816,362. 27,751,786 24,569,088 12,577,233, 25,833,866!....... Poe” Pe 
Bushels wheat from 

SE ae 10,025 713,831) 7,408,513) 1,775,393 729,666 en ee 
Freight boat mileage 

ee sdeenine .-, 5,556,950 11,733,250) 13,021,950) 9,480,900) 5,823,200, 8,459,551) 8,226,947 10,401,804 
Tolls per ton, East,| 

WHOM... vcsnccs oe eee ee yer aereeee $2.92 $2.12 $1.06 70° 4c. 85°2c.}...... 
Collected, canals....| $556,279, $1,292,623 $3,333,347) $4,792,535, $2,976,718) $1,167,226 $901,471 $1,183,352 


The foregoing 
its comparative culmination and decline. 

A prominent cause of this result is found in active rail 
way competition and discrimination ; but these do not explain 
the entire reason. In its earlier days, the canal reduced the 
time of transit and the cost; in later days it has suffered from 
delays in movement and comparative increase in cost. 

If we take the experience of 1879, as an index, the follow- 
ing comparison may be made, 

The average freight on the lake from Chicago to Buffalo, 
for 917 miles, was $1.11 per ton, or 0°161c. per ton mile, for 
415 to 5 days’ run; the time by rail from Buffalo to New 
York is less than two days, and the charges $3 per ton, or 
0672c. per ton-mile, a total of $4.66. This was in Septem- 
ber and October. On the canal the charges to New York 
were $3.59, or O-'77c. per ton-mile—total, $5.25, and the 
time of transit about 17 days from Chicago. Against the 
canal there is a difference in the busiest season of $0.59 per 
ton, and 11 days’ time. For the season of 1879, the average 
lake freight (wheat) was $1.58 per ton, and canal charges 
$2.2824, or $3.85°4 per ton for atrip time of about 17 days, 
while the ‘‘ all rail” schedules, from March 24 to October 13, 
averaged $4.40 for a run of about four days, the rates for 
part of the time being $3, and the schedule rates above the 
actual charges. In this State the canal is useful in fixing a 
rate for summer freights, and in transporting a fraction of 
the shipments; but it ceases to be a formidable competitor, 
and takes wh: t ‘he railways cannot conveniently carry. 

Tolls.—The policy of the State, influenced by local influ 
ences, and the depression of canal business, has been to re- 
duce the tolls from time to time. In 1876 the free-list was 
adopted for some classes of freight, and the tolls practically 
reduced to about the cost of superintendence and repairs; 
so that the State abandons the income from her invest- 
ments. On grain the présent toll is one mill per ton-mile, 
and it is proposed to abandon the tolls on westward freights 

Transportation Cost.—Since the value of the canal as a 
competitor depends on the time and cost of movement, in 
view of what has been said of its dimensions, facilities, 
defects, and remedies, these items of cost are important. 

As to the canal proper from Buffalo to Albany, the orig- 
inal and enlargement, may be computed on the basis of 
relative speed, tonnage, and expenses, in the following 
estimate, assuming the old boats at 80 tons cargo East and 
32 West, and the enlarged 230 East and 92 West, which is 
much in excess of general results. 
in former days, but the maintenance, horse-power, and 
harbor expenses will be taken on a common basis. 
comparative items will be—Original canal: Boat, 
; 4 borses and harness, $550; total, $2,350; annual 
expense—Interest at 6 per cent., $141; depreciation and 
repairs of boat 12 per cent., $216; horses, $63; insurance, 
$10; total, $480; 74¢ months’ crew—Captain, $40; steersman, 
$12; 2 drivers $8; cook, $10; food for 5, $60; total, $975; | 


horse keep to $60 per month, $450; cargo insurance, $144; | 


( 


Prices were much lower | | 


$913,765 


abstract of Erie Canal business illustrates | enlargement, 0°216c.; gun-boat, 0°104c.” (prism 70 by 8 feet). 
Experience shows the fallacy of such estimates, 


Through Movement.—For a long time the through produce 


The charge usu- 
Under this 


to 2,254—an overbasis. The cost of crew is 


$131; total, $450; being, 
5, or $3.325, or $1,476 per ton for 497 
ton-mile; with tolls, O-4c. This 





or O38c. per or, 


wractically the cost by lake and canal from Chicago is about 


$2.92 per ton. 


Buffalo Oharges—Much hinderance to canal traffic has 


been created by the excessive charges for transhipment and 
loading at this port. 


The “pool” of elevators which is said to be under railway 


control, charges one cent per bushel for weighing and trans- 


erring grain, seven-cighths to the owner and one-eighth to 


the vessel; there is also a charge of $3.50 per 1,000 bushels 


or shoveling and trimming, and another for blowing and 
cicening; these rates are at least double what they should 


be, and amount to a tax of not less than $0.363 per ton, 
including the deliveries in the hands of commission meb, 
‘combined so as to control the boatmen, who must be paid 
ihout $25 for each load, and a percentage as the insurance 
of cargo required. So far as can be judged from the testimon 
on this point, the policy of the State and city of New Yor 
is to make the Oswego Canal, in all res; 
rival of the main line, as a check on these stringent 
tions of c:nal business 
when the deliveries increase also operates against canal ship- 
ments and is a radical mistake. 


ects, an adequate 
reduc- 
The manner in which rates are rais 


Proposed Improvements. —Various improvements have beet 


discussed with more or less care, since 1862, to improve the 
canal business. The following are among the most important 
plans: 


Gunboat Locks.—In 1863, under State Engineer W. B. 


Taylor and Charles B. Stuart, C.E., acting on the part of 
the government, an elaborate estimate, with plans, was pre 
vared, for enlarging the locks to 225 by 26 feet by 7, with 
8 feet depth of prism 


The cost was: 


EE Oe ere $8,328,813 

Removing wall benches,..............- 1,784, 185 

Deepening one foot.. ...... «2.22.20. 1,789,900 

$11 902,888 

Oswego to Albany........ wees cess ee $10,350,088 
Demand for long level 35,463 feet per min. Supply 


wharfage, $48; discharge 80 tons, load 32, at 20}¢c. for 12 | assumed 28,648. 





7ty months’ crew—Captain § 


= 
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has been carried to New York by making up tows of 75 to § 
100 boats at Albany and towing them by powerful steam. @ 
boats, taking about 60 hours in passage. 
ally estimated is $25 to $35 per round trip, including harbor 
towage to discharging and loading points. 
system the number of round trips is reduced to 7, and the 
tonnage 
reduced for about 70 days on the river from $5 to $2.50 per 
day, or $1.75; the insurance, $70; whaifage, $14; commis 
sions. $50; discharge and loading, 
less $175 towage $.75 
miles, 
makes the actual cost from Buffalo about $2 per ton, but 
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In - a repo 
ior Wilson an 
eaeate being reduced to $8,173,596. 

‘Apother estimate was made for a ship canal from Oswego 
to Albany, 200°45 miles, prism 140 feet surface, 120 bottom, 
10 feet depth: locks 18) by 29 by @ feet; boats about 650 
tons; estimated cost $25,213,857. The defective water 
supply, 67 locks, 608°76 feet lockage, and excessive cost are 
fatal to this plan; as to the other, in a case where the 
engineers were controlled by express terms of legislation, as 
to lock size, it is enough to say that no gunboats, or canal 
boats, really intended for practical work, would be built to 
suit locks 225 by 26 by 7 feet; the proportions of the present 
poats are bad enough. , 

The report of State Engineer H. Seymour, Jr., for 1880, 
recommends dredging out the canal one foot, so as to make 
eight feet depth, the cost being estimated at 1,000.000 yards 
at 12 cents, or $120,060; also for raising the flow line one 
foot, estimated cost $1,000,000. Former reports advise the 
use of turbine power for the locks, to facilitate the handling 
of boats at an estimated cost of $230,400 for 72 locks. 

Whatever the cost may be the advantage of giving the 





present hulls, properly improved in model, as time permits, | 


greater water way between the structures (which cannot be 
depressed), with machinery to facilitate lockage, is as obvious 


as that of water-tight banks and straightened lines to facilitate | 


steam towage. These are indispensable to the reduction of 
transportation cost. With 8 feet depth, in the main, and 6 
feet draught, nothing is practically gained by attempting to | 
raise the flow line. It involves serious expenditures along | 
the whole line, aggravated water waste, and currents, on the 
theory that boats still more unwieldy than the present ones 
can be used to carry fifty additional tons. 
crease of speed is the most direct line of gain for the present | 
limited water supply. 

Beyond a certain range of improvement, which has been | 
indicated, it is useless to attempt enlargements. Located 
through a densely populated region, above the water courses, | 
crossed by 540 bridges, there is a direct limit to *he business 
of the Erie Canal, and when New York city wakes up to the | 
rivalry of the Canadian system, the Welland scale of move- 
ment must be met by the use of the original transportation | 
valicy of the State, in which the Hudsen flows. This route, 
and this alone, will bring transportation to nearly lake and 
ocean scale of vessels and cost. 

What the Erie and Oswego Canals then need is: 


1. Proper power at the locks for boats. 
2. The abolition of supply for mill power. 
3. Legal restriction of harbor charges. 
4. Improved prism lines and section. 
5. Eight feet depth between structures. 
}. Solid masonry side walls 244 feet above flow. 
7. Improved boat models. 
8. Practical and intelligent steam propulsion. 
9. Absolute control by the State Engineer of construction 
and maintenance. 


[Continued from SUPPLEMENT 291, page 4644.] 
ON HARVESTING MACHINERY.* 
By Mr. E. Samve son, Banbury. 


Side-delivery Reaper.—In this class a quadrantal plat- 
form is fixed to the back of the cutter-bar, and suitably sup- 
ported off the ground by stays; on the main body of the 
machine is an upright shaft, and to this sha!t are fastened 
four or more rakes. These are caused to revolve like the 
sails of a windmill, and, ia +o doing. gather the standing 
cornu t>) the knife and then rake it off the platform when 
cut, throwing it behind the main traveling wheel, and thus 
leaving-a clear track for the horses on the following ground. 
Except where the crop is desired to be left in a swath, as 
in the case of barley, it is usual to collect it in sufficient 
quantities to form a sheaf. The simplest method of doing 
this is to substitute for some of the rakes what are termed 
“gatherers,” which only gather the standing crop to the 
knife, and then pass clear over the grain lying on the plat- 
form, which thus remains there until the next rake sweeps 
the sheaf off. 

The methods by which these rakes are caused to travel 
round in the necessary path are various. One plan is to 
hinge the rakes to the upright shaft, and to guide them from 
another fixed point by short rods. Another is to incline the 
rake-shaft towards the platform. In both these plans the 
platform must be curved to suit the path of the rake, and 
this is objectionable, as in time the platforms are liable to 
lose their shape; and furtber, in the latter plan, the rakes 
do not enter and leave the crop at the proper angle, namely, 
at right angles to the ground. 

A third plan is to substitute a chain for a rod, to make the 
platform flat, and to guide the rake over it by means of a 
cam path; but the more usual plan is to use a cam path alone, 
of suitable shape. A rake may be turned into a gatherer, 
either by lifting up the rake-head bodily, and fixing it upon 
the rake arm, which travels round in the same path as be- 
fore, or else by causing the rake-arm to take a low path in 
front of the grain, and a second or higher cam path whilst 
passing over the platform. The disadvantage of the first 
method is that the gatherer has not the low path given in 
the second, and so is not able to cope efficiently with a laid 
crop. The rakes may be set as gatherers before starting to | 
work, when the machine is at rest; but it is sometimes de- 
sirable to suspend the action of one or more of the rakes 
Whilst at work. Itis then necessary that the driver should | 
be able, from his seat, and while the machine is in motion, 
to shunt the rake on to the higher path; and this is done by 
means of a movable portion of the cam or switch. The. 
draught of a reaper is taken from the main frame, and a side- 
draught arrangement is sometimes used. The tilting of the | 
fingers is always provided for in side-delivery reapers. The 
usual width of cut is from 5 feet to 5 feet 6 inches, and the | 
average weight of the machine is from 10 to 11 cwt. for side | 
delivery, and from 5 to 6 cwt. for manual reapers. 
_In designing a reaper, care should be taken to keep the | 
_ of cut in the center line of the main axle, in order to 
ollow the unevenness of the ground, and also to avoid cut- 
ting into the solid soil when turning the corners. In some | 
cone line cannot be maintained, and then this latter | 
* t is overcome by making the off-side wheel to swivel. 
‘ : concluding we may notice a class of machine which is | 
ap 48 & combined mower and side-delivery reaper. This | 
bent e wheeled machine, and has the cutter-bar placed | 
= ee main wheels, so that the rakes throw the sheaf | 
= r of the wheels. This combined machine is likely to 

me into use only where the crops are not very heavy or 


a 





"Paper rowd si a mecting of the Institution of Mechanical Rngineers. 


self-raking reaper would otherwise have to be incurr 
small area of grain. 


Automatic sheaf-binder.—These have been for many years 
past a fruitful subject of invention, but it may safely be said 
that at the present time there is not a binder that can cope 
successfully with a heavy English crop, unless it stands 
fairly upright. On the other hand we must give due credit 
to the Americans, who have produced machines capable of 
dealing with the short dry crops of their own country, and 
also to the English makers who have produced machines 
applicable to such crops as aie grown in the colonies, and in 
the south of Europe. 

The material used for binding the sheaves is either wire 
or string. A strong prejudice is shown by farmers against 
| the use of wire, on account of its finding its way, in the 





| hands of a careless laborer, into the threshing machine, | 


| thence into the chaff, and occasionally between the mill- 
stones. But this difficulty can be overcome if a pair of pliers 
are used, which cut and hold the wire at the same time. 
The advantage of using wire, from a manufacturer’s point 
| of view, is that it presents far less difficulty to deal with, as 
| a twist only is required in order to fasten the two ends 
together, while with a string a knot is necessary, and the 
| tension and cutting of the knot require more attention. The 
crop may either be cut and bound in sheaves in one operation 
| upon the same machine, or else it may be cut by an ordinary 
side-delivery reaper, and then followed by a binder, which 
| picks up the loose sheaf or swath from the ground, and 
Binds it. As this latter form of machine is not in use in 


The in. | this country, and only toa very slight extent in America, | 


the writer will confine his attention to the first class. 

| Inthe usual design of a binder, a reel is substituted for 
' the rakes of a reaper, and the cut crop falls upon a traveling 
platform, from which the grain is elevated over the main 
traveling wheel by means of endless aprons, and falls on to a 
table upon the other side. Under or above this table is placed 
the knotting or twis‘ing mechanism. The wire or string is 


placed round the sheaf, when sufficient has been collected, | 


by a radiating or rotating arm, carrying a needle; and when 
the knot or twist has been made, the string or wire is cut, 
| and the sheaf is either kicked, or allowed to fall, off the 
| binding platform on to the ground, The elevating aprons 
| are generally made of canvas in pairs, and receive the grain 
from an endles canvas which travels over the platform; in 
other cases, instead of canvas aprons, endless bands, or 
| Chains provided with small teeth, are used. 
| The framework of these machines is usually built of tim- 
| ber, for the sake of combining lightness with rigidity; the 
| off-side shoe is also of wood, with a separator of the same 
|material. A better separation of the crop is made with this 
| form of divider than with dividing irons, when a reel and not 
ja rake is used, and when the grain has to be carried away 
from the off-side to the binding table. 

The reel is driven by a chain gearing from the main axle, 
and is capable of being raised and lowered, with respect to 
the cutter-bar, by suitable tilting gear, worked by a lever 
within reach of the driver. The fingers are also tipped, and 
the beam raised and lowered, as before. The beam in all 

| machines of American manufacture is a wooden one, the 
| knife serrated, and the sections of a more obtuse angle than 
in the ordinary English machines. These machines are cum- 
bersome, weighing about 15cwt., and, as they measure about 
12ft. 6in. in width, are incapable of passing straight through 
an ordinary English gateway. They must therefore be 
brought in sideways upon wheels provided for that purpose, 
or the beam must be hinged and capable of being camel up. 

Another and more simple plan than that of elevating the 
cut grain over the wheel, is to keep it upon the level of the 

latform on which it falls when first cut, to bind on this 
evel, and then to drop it on the ground. In this form of 
machine the main wheel must be outside of the binding ap- 
paratus; the whole width of the machine is not increased 
thereby, but rather diminished. The weight of this machine 
is 12'4 ewt , and the width 12 ft. This form of machine has 
been in practical work in America, and has also been worked 
successfully in this country during the past harvest, in heavy 
and occasionally even tangled crops. 


Wire binding Mechanism.—In most cases the necessary 
twist is given by means of a small pinion, between the teeth 
of which the wire is brought, and the pinion theu caused to 
revolve by putting it into gear with a rack or spur wheel. 
After buving made three or four revolutions, the ends are 
sheared, and the bound sheaves set free, the loose end of the 
wire being still retained by means of a pair of jaws or nip- 
pers. The other end of the wire is brought into pinion 
again, after having been passed round the next sheaf by the 
arm or needle. This needle-arm in one design carries the 
twisting pinion itself, and, in the ‘‘ Wood” machine, this 
needle makes a complete revolution, and, in passing under 
the binding table, comes into gear with a rack, which gives 
the necessary twist to the ends of the wire. 

Another plan is to give the needle-arm a radial oscillating 
movement. This is done by suspending the needle above 
the binding table, on an oscillating bracket, and guiding the 
needle in the necessary path by means of a slotted cam link; 


the needle-arm then simply gathers sufficient to make a sheaf, | 


passes one end of the wire under it to the twisting device, 
and, after the twist has been formed, rises up above the table, 
along its previous path, ready for another sheaf. 

Again, instead of causing the needle to oscillate or radiate 
as described above, the bracket which carries it is sometimes 
caused to travel from the front or outside edge of the bind- 
ing table to the back. The function of the needle-arm is 
thus to gather sufficient of the loose grain to form a sheaf, 
and separate it, while being bound, from that which is still 
falling in a continuous stream behind it; to bring the end of 
the wire or string to the twisting or knotting device, and to 
compress the sheaf whilst being bound, in order to give the 
necessary degree of tightness to the band. The compression 
is sometimes put upon the sheaf by separate compressing 
arms. 

In Wood’s machine the sheaf when bound is kicked off by 
a kicker arm, whilst in the case of the McCormick and other 
machines the sheaf remains upon the binding table, and is 
pushed off by the succeeding sheaf. 

Another successful plan for forming the twist is by means 
of two pinions working face to face. These have the same 
number of teeth, namely ten, but gear into two small spur 
wheels, having respectively forty-eight and forty-nine teeth; 
which are caused to revolve simultaneously by a wheel lying 
underneath them coming into gear with a rack. Thus, as 
' the pinions revolve, the one gains upon the other, and after 
having made four revolutions, the teeth of one lie over the 
spaces in the other, and by this action shear the ends of the 
wire. In this machine two reels of wire are employed, the 
wire forming a continuous band from one to the 


r, and ' 


rt was made by United States engineers | much laid; but it is a useful machine where the crops on a | the jaws or “er for holding one end of the wire are dis- 
D 


d others) for substantially the same plan; | farm consist chiefly of grass, and the expense of a separate | pensed with. 
for a| the same time, one above and below the double pinion. 


stead of having one twist, two are made at 


A still more simple form than avy of those yet described 
| is a revolving neeGle which brings the wire round the sheaf 
to a small twisting hook, which takes hold of the two ends 
| of the wire, and fastens them together in the usual way; a 
pair of shear-knives are then brought into operation by the 
| crank, and the sheaf is kicked off gently on to the ground 
| by the kickers, one end of the wire remaining loo on to 
the hook ready for the next sheaf, 


| String-binding Mechanism.—In one of Messrs. Wood's 
| string binders the knotter is placed above the binding table, 
| while the needle arm rises up from below. The grain falls 
over the traveling wheel, after having been elevated in the 
| usual manner, on to the binding table, and is brought under 
the string by a revolving packer against a compressor arm. 
As soon as sufficient has been collected to form a sheaf, the 
pressure upon the arm releases a spring, which, in its turn, 
causes the needle arm to rise up and pass round the. sheaf, 
the packer in the meantime discontinuing to revolve. The 
needle arm brings one end of the string over the knotter, 
the other end being already there, retained by the jaws or 
nippers, while the loop contains the sheaf. The knotting 
hooks are then caused to rotate; but the upper hook advances 
for a short distance before the lower one commences to 
— thus opening or separating the two hooks from each 
other. 

After the hooks have made a quarter revolution, a spur is 
brought over the two ends of the string, and as the rotation 
continues, the string slips over the hub of the lower hook 
and comes into the necessary position. 

When the hooks have reached this position they cease to 
rotate forward, and commence to revolve in the opposite 
direction. In so doing, the upper hook passes first over the 
two ends of the string, and closes into the recess upon the 
lower hook, thus grasping the ends of the string and holding 
them fast; then as the hooks continue to rotate backwards, 
a spring-catch or hook draws the loop over. 

Juring the formation of this part of the loop, the jaws 
or nippers release the end of the string and take hold 
of the other end, which passes through the needle, at the 
same time cutting it; the two ends of the band which are 
round the sheaf are now loose; and the hooks continuing to 
revolve, the knot is completed by means of the catch, the 
weight of the sheaf drawing the lcop tight. 

The compressor arm now rises up, and the bound sheaf is 
kicked off the table by a kicker, on te the ground, the needle 
at the same time receding under the table. The compressor 
arm then returns to the former position, and the packer com- 
mences to form another sheaf. . 

This method insures the sheaves being of uniform size; 
and this size can be regulated in the first instance by the 
amount of tension put upon the spring catch, which is actu- 
ated by the compressor arm. 

Another and more simple method is sometimes employed 
for forming the knot in a string binder. It consists of & 
hollow knotting shaft, having a hook or jaw at ove end; in- 
side this shaft is a sliding shaft, which also has a hook or 
jaw. The spindle has an independent longitudinal move- 
ment given in it, but rotates with the main shaft. These move- 
ments are given to the shafts by svitable gearing. The knot 
is formed as follows: One end of the string is held in a pair 
of jaws or nippers, and then passed over the shaft. The 
corn falls upon the string, and as soon asa sheaf is collected, 
the other end of the string is brought round the sheaf and 
lnid across the shaft. The knotter shaft is then drawn back, 
and makes a revolution; and in so doing it brings the end of 
the string between the open jaws. One jaw then closes upon 
the string and holds the ends fast; the string is cut, and the 
loop lifted over the hook by a trigger; thus torming the knot, 
which is drawn tight by the weight of thesheaf. The hollow 
shaft having now come back to its first — and the 
jaws opening at the same time, the sheaf falls to the ground. 

The difficulties to be contended with in automatic binders 
are numerous. The proper separation of the sheaf from the 
continuous flow of corn, and the getting rid of the sheaf 
when bound, require much careful consideration; and fur- 
ther, the tension and cutting of the binding material require 
great nicety of adjustment. The binding mechanism, 
whether for wire or string, is generally carried upon a slid- 
ing shaft or upon ways, so that the band may be placed near 
the middle of the sheaf, whatever length the straw may be. 

Although, owing to want of time, the writer has only 
described a few of the methods of making the twist or knot, 
yet he does not wish to imply that other devices are void of 
merit or interest; but those described are, he believes, those 
chiefly used in this country and on the Continent, and he 
has therefore selected them as being the most suitable to the 
present occasion. 

In conclusion he wishes to express his best thanks to the 
Walter A. Wood Mowing and Reaping Machine Co., Hoosick 
Falls, N. Y., for their kind assistance in lending models of 
their wire and string binding devices, etc., and also to Mr. 
A. C. Bamlett for the use of those of his Mower and Man wal 
Reaper. 





THE MERSEY RAILWAY TUNNEL. 


Tue illustrations which we present on another page show 

the design and preliminary constructive operations of a 
remarkable engineering work, intended shortly to join the 
great commercial city of Liverpool and South-West Lan- 
cashire with the opposite shore of the Mersey estnary, the 
town and docks of Birkenhead, and the Chester and Birken- 
uead Railway, giving access to all parts of Cheshire 
and North Wales, as well as to the Great Western Railway 
system. 
"The Mersey, where it flows between Liverpool and Birken- 
head, forms a noble river harbor, three-quarters of a mile 
wide, affording ample accommodation to the great Atlantic 
mail steam-ships of the Cunard Company, the White Star, 
and otber lines; but its shores on both sides, north and 
south, are indented with a series of docks, far surpassing, as 
a whole, those of any other port in the world. The Birken- 
head docks alone have cost about six millions sterling; but 
those on the Liverpool side, which extend a total length of 
nearly seven miles, have cost- probably twice that sum, The 
docks of Liverpool and of Birkenhead are now jointly man- 
aged by a powerful trust corporation, the Mersey Harbor and 
Docks Board; and these magnificent basins, with their vast 
piles of warehouses, constitute a depot for maritime trade 
that is nowhere equaled. The population of Li | and 
its suburbs now amounts to nearly 700,100, and it has 
become a matter of urgent importance to provide easy 
means of conveying both passengers and pod ~ across the 
river. 

The local authorities have done what they could hy the 
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munication between the machine and the rails, the latter, as 
before stated, receiving the dynamo electric current through 
the intermedium of underground wires. 

The passage and interruption of the electric current are 
regulated by means of a commutator which is under control 
of the conductor. The brake and the signal bell are ar- 
ranged so that a singie person is sufficient to run the car and 
collect the tickets. The car is symmetrical in shape, and 
can run in either direction without being turned around. 
The German authorities require that the mean speed of the 
train shall be 9 miles per hour and never exceed 12; but it 
would be easy to attain a much greater velocity. 

Messrs. Siemens and Halske have recently published an 
article on this new road, and have pointed out the advan- 
tages possessed by this mode of locomotion. Some of the 
prominent arguments which they advance in favor of it are 
as follows: 

The motor necessary—steam or atmospheric pressure—not 
being placed on the car, the latter is consequently not 
obliged to carry a very heavy, inert load. The car can, 
therefore, be of a lighter construction, and, as a conse- 


ding-stages, at Prince’s Dock and St. George’s 
Dock, on the Liverpool side, and at Woodside, Birkenhead; 
i by instituting a service, between these points, of large 
pe ‘ommodious steam ferry-boats, one class of them for 
a nomen traftic, the others for vehicles of all descriptions. 
Phere ferry boats, W hich ure show nin tw o of our illustra- 
tions, run at intervals of a few minutes during the day, and 
jess frequently during the night; but, well arranged and 
well conducted as they are, must necessarily be liable to delays 
and interruptions, especially in winter and rough weather. 
‘Another serious inconvenience and cause of loss is that the 
conveyance of merchandise across the-river, by means of 
parges, involves great waste of time, heavy expense, and 
often serious risks. - y 

Several proposals have from time to time been made for 
bridging over or tunneling under the river; and in the year 
1868 the Mersey Railway Company was incorporated by Act 
of Parliament for this latter purpose, Mr. Robertson Glad- 
stone and Mr. Harold Littledale being among its first direct 


—— 


erection of lan 





owafter many delays and difficulties this enterprise, which 
is of really national importance, assumed a practical shape 
in the autumn of 1879; and early in 1880 the works were 
commenced by the sinking of shafts of large diameter at | 
Woodside, Birkenhead, and St. George’s Dock, Liverpool. 
Carried through the solid sandstone rock to a depth of 180 
feet, these shafts are intended to drain the tunnel, which | 
will, for a distance of 1,300 yards puss under the bed of the | 
river. Powerful pumps, with engines and boilers of the| 
most improved design, are fixed in these shafts, and are 
capable of delivering from five to six thousand gallons per 
minute on each side of the river. From the bottom of the 
shafts, trial headings have been driven to prove the rock, 
which has been found to be solid sandstone, sound enough 
for building purposes. In no place will there be Jess than 25 
ft. of this rock between the crown of the tunnel and the bed 
of the river. | 

In our illustrations we have shown the pumping arrange 
ments at one of the shafts; a number of workmen descending 
the shaft in the bucket; and the miners at work with drill 
and dynamite in the headings. These will be pushed for 
ward with all speed from both sides until they meet under 


the river 

Referring to the map or plan, and to the sectional views 
of the proposed railway tunnel, with the driftway beneath, 
from one shaft to the other, the reader will comprehend the | 
nature of the works that are now in progress. Mr. John| 
Waddell, of Edinburgh, is the contractor, and the company’s | 
engineers are Mr. James Brunlees and Mr, Charles Douglas | 
Fox. The extreme depth of water in the river overhead at | 
high tide is 90 ft , and about 70 ft at low tide. The average | 
thickness of solid rock between the bed of the river and the | 
crown of the tunnel roof will be 30 ft., and nowhere less| 
than 25 ft. The width of the river here is nearly 1,300 yards. | 
The shape of the tunnel will be oval, 21 ft. high from the | 
formation level, and 26 ft. wide, these dimensions being | 
fully sufficient for a double line of railway. It will be com- 
pletely lined, so as to be thoroughly waterproof, The length 
of the Mersey Railway, from Church street, in Liverpool, to 
Tranmere and its junction with the Birkenhead and Chester | 
Railway, will be two miles and a half, two miles of it being 
through tunnel; and it is intended to employ smokeless 
locomotive engines for the traftic: The works of construction, Fie 
according to estimate, may be completed at a cost within : 
the authorized capital of the company, which is £866,000, 
and August, 1883, is the expected date of their comple-| quence, the motive force can be diminished, thus effecting 
tion. great economy in the cost of rails, chairs, bridges, etc., in 

There are further designs of extension lines through | constructing the road. The dynamo-electric machine fixed 
Liverpool, communicating with the London and North- to the car is light in comparison with the servic s it per- 
Western and the Lancashire and Yorkshire Railways, and forms, and may be applied directly to any car whatever. 
with the southern docks; there would then be a central With it there is connected neither danger nor inconvenience. 
station in Dale street. On the Birkenhead side there will) The lightness of the whole affair permits of the train being 
be a station close to Hamilton square, for the convenience | stopped easily while in motion and facilitates the working 
of residents in that neighborhood, who will be enabled to of the brake. The use of stationary steam engines in the 
pass in five minutes to their places of business in Liverpool. exploitation of electrical railways presents another advan 
Those living at New Brighton and other seaside places of the | tage—the boiler can be heated more surely and the steam be 
Cheshire coast will likewise find the Mersey Railway a great | better utilized. This is especially manifest when the power 
daily accommodation. of the stationary steam engine for actuating the dynamo 

A project for the construction of a subway between} machine increases. 
Birkenhead and Liverpool, for ordinary road traffic, has} In this system of railways a natural hydraulic power may 
lately been entertained, originating with a committee formed | be used, and there is no necessity of this being in the imme- 
in February of last year, and an Act of Parliament was | diate vicinity of the road. ‘ 
obtained for the purpose. But at a meeting on the) the use of fuel may thus be dispensed with 
Sth ult., of the Mersey Harbor and Docks Board, when When there are double tracks the machine which pro 
the whole subject was fully debated, it was resolved ‘that, 
considering the progress made by the Mersey Railway 
Company with their preliminary works, it is undesirable 
that the board should at present enter into any engagement 
with regard to the construction of a subway.” 
London News. 





STATIONARY STEAM ENGINE COUPLED TO 
1—THE ELECTRICAL 





impelling power that it requires. 
sures two or more cars may form a train on the same track, 
or run singly at stated intervals. 


THE ELECTRICAL RAILWAY OF GROSS-LICHTER- | 
FELDE, NEAR BERLIN. 


THE first time that Messrs. Siemens and Halske brought 
their electrical railway to the attention of the public was or 
the occasion of the Berlin Exhibition, in 1879, when it was 
looked upon simply as a beautiful experiment in electricity | 
and an object of scientific curiosity. Since that period, 
however, this eminent firm have been able to render it prac 
tical. After operating their electrical railway at several 
more recent exhibitions, they have at length just finished 
the construction of a new electrical line—that of Lichter- | 
felde, which runs from the railway station at Auhalt to the | 
Institute of Cadets, a distance of one and a half miles. The} 
rails, which are of steel, as in other roads,. are 3°28 ft. apart, | 
and fixed to wooden chairs. At about 1,600 feet from the 
Station there has been installed in the machinery building of 
the hydraulic works a dynamo-electric machine which is ro-! 
tated with great speed by means of a steam engine (Fig. 1). 
The electric current produced is directed into the rails by | 
means of underground wires. It circulates in the wheels of 
the car and reaches another dynamo-electric machine, 
which, being thereby made to revolve, puts in motion the | 
car wheels, The car exactly resembles those used in ordi- 
hary tramways. On the day of the inauguration of the road | 
it carried, in addition to the conductor, twenty persons, 
twelve of whom were seated, while the other twelve stood | 
up. The electrical machine is placed between the wheels of | 
the wagon beneath the floor, so that it is nearly invisible, and 
attracts no attention. It works perfectly noiselessly (Fig. 2). | 

_ As we have before said, the current produced by the sta- | 
“onary machine is led by the rails to the circumference of 
the wheels, The latter are insulated from the axles, and are | 
Connected with the dynamo-electric machine under the car 


| thick,” b 


RAILWAY 


There is no other system in which ; Murdock’s pupil, took up the subject. 


duces the electric current may furnish each of them with the | 
By taking proper mea- 


improvements, but such as it is now, and such as it proved 
itself to be on the occasion of the experiments at Lichter- 
felde in May, is enough to show that it is certain of a bril- 
liant future.—La Nature. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


In Smiles’ ‘‘ Lives of the Engineers,” in the volume of 
the 1874 edition devoted to George and Robert Stephenson, 
will be found a very small engraving, which is a longitudinal 
section of Murdock’s locomotive. In the * Life of Trevi- 
his grandson, and published by Messrs. Spon, in 
1872, will be found a smail section of the machine. We 
are not aware of the existence of any other section of this 
little engine, save that which we publish on next page. The 
machine is the property of Mr. Murdock, manager of the Sun 
Foundry, Leeds, and grandson of William Murdock, the 
friend of Watt, and the maker of the little locomotive in 
question. Smiles gives no dimensions or details. Mr. Mur 
y mrs has, however, recently taken the engine to pieces, and 
had a drawing made from it fully dimensioned, and we are 





THE SIEMENS DYNAMO-ELECTRIC MACHINE. 
OF GROSS-LICHTERFELDE. 


indebted to him for a tracing from this drawing, by the aid 
of which our engraving has been prepared. Mr. Murdock 
has had the engine under steam, and found that it readily 
made one hundred revolutions a minute when supported 
with the driving wheels off the ground. It is one of the 
most interesting mechanical relics in existence; for there is 
no reason to doubt that it is the first locomotive steam 
engine ever made in England. The first locomotive ever 
constructed was built by Cugnot, a French engineer. The 
original model was made in 1/63, and the machine itself was 
tried in 1769. It was not successful because the boiler was 
too small. In 1772 Oliver Evans, in America, invented a 
steam carriage to travel on common roads. In 1784 William 
Symington made, it is said, a model of a locomotive in 
Scotland, and in the same year Murdock produced the model 
we illustrate. It was not until 1802 that Richard Trevithick, 
Those who wish to 
learn what be did will find it fully recorded in ‘‘ The Life of 
| Trevithick,” referred to above. 

>| The Murdock model has been exhibited many times, and 





| it is to be regretted that it does not now repose in some 
| museum where it could be seen, while it remained in perfect 
| safety. It consists of a flat board, at one end of which isa 


—Jilustrated| This system is undoubtedly still susceptible of numerous! wooden upright, on which is pivoted a wooden beam. 








by means of contact rings, whicb also are insulated and ar- 
Tanged around the axle. Against each of these rings rests a 
certain number of collecting springs, which, during the re- 
Volution of the wheels, establish a continuous metallic com- 


Fie. 2-—-CAR OF THE 





ELECTRICAL RAILWAY. 
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LINKS IN 


The cylinder is placed underneath the other end of this 
beam This slide valve is actuated by a tappet motion, the 
beam striking it up and down alternately at each end of the 
stroke. The connecting rod has a transverse joint near the 
top, intended, no doubt, to compensate for imperfect work 
manship, in the same way that Watt used a universal joint 
in his earlier connecting rods, as may be seen, for instance, 
in a Watt engine which is, or was until a very recent date, 
at work at Messrs. Frost's rope works in Bermondsey. The 
disk seen round the vertical pivot of the steering wheel is a 
leaden weight, apparently put on to keep the front of the 
engine down, and so make it steer better. The boiler is of 
copper. The details are too clearly shown to make further 
descripiion necessary.— The Engineer. 


TURQUOIS OF NEW MEXICO. 
By B. Srutiman.* 


Tue existence of turquois, a compyratively rare gem, in 
New Mexico, is a fact long known The chief locality is at 
Mt. Chaichuitl, in Los Cerillos, about twenty-two miles 
south-west of the ancient town of Santa Fé, the capital of 
that territory. We are indebted to Professor Wm. P. Blake 
for our first detailed notice of this ancient mine, 
in an article published in the American Journal of Science 
in 1857. 

It was subsequently visited by Dr. Newberry, who 
mentioned it in one of his reports, and also by others. 
I have lately had an opportunity of examining this 
very interesting locality, since it has been laid open 
in the old workings and thus rendered accessible to observa- 
tion by the recent explorations of Mr. D. C. Hyde 

The Cerillos Mountains have recently come into notice 
from the partial, and as yet superficial, exploration of very 
numerous mineral veins which are found to intersect them, | 
and which carry chiefly argentiferous galena. with some | 
gray copper rich in silver, giving promise of mines of value 
when opened in depth. I have elsewhere spoken more | 
particularly of these veins and of the rocks that contain 
them 

These rocks are all eruptive rocks of the family of the 
augite trachytes, the kind which, the world over, carries the | 
richest and most permanent ores of silver, with some gold. | 
In the center of this district, which is not more than about} 
six miles by four in extent, rises the dome of Mt. Chalekuitl | 
(whose name the old Mexicans gave to the turquois, its| 
much valued mineral), the summit of which is about 7,000} 
feet above tide, and is therefore almost exactly on a level} 
with the Plaza of Santa Fé, across the valley of the river of | 
that name, to the northeast. In the other direction this 
mountain has its drainage into the valley of the Galisteo, 
which forms the southern boundary of the Cerillos district. | 
The age of eruption of these volcanic rocks is probably 
Tertiary. The recks which form Mt. Chalchuitl are at once 
distinguished from those of the surrounding aud associated 
ranges of the Cerillos by their white color and decomposed 
appearance, closely resem)ling tuff and kaolin, and giving 
evidence to the observer familiar with such phenomena of 
extensive and profound alteration; due, probably, to the 
escape through them, at this point, of heated vapor of water 
and perhaps of other vapors or gases, by the action of 
which the original crystalline structure of the mass has been 
completely decomposed or metamorphosed, with the pro 
duction of new chemical compounds. Among these the 
turquois is the most conspicuous and important. In this 
yellowish-white and kaolin-like tufaceous rock the turquois 
is found in thin veinlets and little balls or concretions called 
* nuggets,” covered with a crust of the nearly white tuff, 
which within consist generally, as seen on a cross fracture, 
of the less valued varieties of this gem, but occasionally afford 
fine sky-blue stones of higher value for ornamental purposes. 
Blue-green stains are seen in every direction among these 
decomposed rocks, but the turquois in masses of any com- 
mercial value is extremely rare, and many tons of the rock 
may be broken without finding a single stone which a 
jeweler or virtuoso would value as a gem. 

The observer is deeply impressed on inspecting this locality 
with the enormous amount of labor which in ancient times 
has been expended here. The waste or débris excavated in 
the former workings covers an area, which the local surveyor 


* Read before the American Association for the Advancement of 
Science, Boston, August, 1880. 





THE HISTORY OF THE LOCOMOTIVE.--MURDOCK’S LOCOMOTIVE, 1784. 


assured me extends by his measurement over at least twenty 
acres. On the slopes and sides of the great piles of rubbish 
are growing large cedars and pines, the age of which—judg- 
ing from their size and slowness of growth in this very dry 
region—must be reckoned by centuries. It is well known 
that in 1680 a large section of the mountain suddenly fell in 
from the undermining of the mass by the Indian miners, 
killing a considerable number, and that this accident was 
the immediate cause of the uprising of the Pueblos and the 
expulsion of the Spaniards in that year, just two centuries 
since. 

The accompanying vertical section of the mountain from 
east to west will give a good idea of the old workings, and 
of the shafts and tunnels projected and partly carried out by 
Mr. Hyde. The irregular openings, named by Mr. Hyde 
**wonder caves” and the ‘‘mystery,” are the work of the 
old miners, and the whole hillside, from the flagstaff to the 
**mystery,” was worked out by them also lt was this 
sharp slope of the mountain which fell. In these chambers, 
which have some extent of ramification, were found 
abundantly the fragments of their ancient pottery, with a 
few entire vessels, some of them of curious workmansbip, 
ornamented in the style of color so familiar in the Mexican 
pottery. Associated with these were numerous stone bam- 
mers, some to be held in the hand and others swung as 
sledges, fashioned with wedge-shaped edges and a groove 
for a handle. A hammer, weighing over twenty pounds was 
found while I was at the Cerillos, to which the wyth was 
still attached, with its oak handle—the same scrub oak 
which is found growing abundantly on the hillsides—now 
quite well preserved after at least two centuries of entomb- 
ment in this perfectly dry rock. 











The stone used for these hammers 1s the hard and tough 
hornblende andesite, or propylite, which forms the Cerro 


d'Oro and other Cerillos hills. With these rude tools and 
without iron and steel, using fire in place of explosives, 
these patient old workers managed to break down and 
remove the incredible masses of these tufaceous rocks which 
form the mounds already described. 

That considerable quantities of the turquois were obtained 
can hardly be questioned. We know that the ancient Mexi- 
cans attached great value to this ornamental stone, as the 
Indians do to this day. The familiar tale of the gift of large 
and costly turquois by Montezuma to Cortez for the Spanish 
crown, as narrated by Clavigero in his History of Mexico, is 
evidence of this high estimation. It is not known that any 
other locality in America has furnished turquois in any 
quantity—the only other place thus far reported outside of 
Los Cerillos being that near Columbus District in 
Nevada, discovered by Mr. J. E. Clayton, and this is not yet 
worked. 





phosphate of lime, which the microscope detects in thig 
sections of the Cerillos rock, furnished the phosphoric aci¢, 
A little copper ore is diffused as a constituent of the 
veins of this region, and hence the color which that meta] 
imparts. 

he inspection of thin sections of the turquois by the 
microscope, with a high power, detects that the seemi 
homogeneous mass of this compact and non-crystalline 
mineral consists of very minute scales, nearly colorless 
having an aggregate polarization, and showing a few 
particles of iron oxide. 

The rocks in which the turquois occurs are seen, by the 
aid of the microscope and polarized light, in thin sections 
to be plainly only the ruins, as it were, of crystalline 
trachytes; they show fragments of feldspar crystals 
decomposed in part into a white kaolin-like saiuomane with 
mica, slag, and glassy grains, and quartz with large, fluida] 
inclosures, looking like a secondary product. There is con- 
siderable diversity in aspect, but they may all be classed as 
trachyte-tuffs and are doubtless merely the result of decom. 
position, as already indicated, of the crystalline rocks of the 
district along the line of volcanic fissures. In fact there are, 
in a northerly direction, other places, one of them at 
Bonanza City, probably two or three miles distant, where 
the same evidence of decomposition is found, and in the 
rocks at this place I found also the turquois in forms not to 
be distinguished from those of the old mine. Mr. Hyde has 
shown me lately in New York a large number of the Cerillos 
turquois polished, one of huge size; and among them a few 
of good color and worthy of consideration as gems, some of 
them an inch in length and quite thick, but they are not of 
faultless beauty. 


TUBULAR DISPENSING BALANCE. 
Dr. JounN Gorman, of Tunbridge, England, suggests a 
form of balance for prescription purposes, in which a rod 

















GORHAM’S DISPENSING BALANCE. 


or tube sliding within a tubular arm replaces an external 
movable weight, as shown. 





A NEW LACTOMETER. 
For the accurate determination of fat in milk, gravime- 
|tric methods have heretofore alone given reliable results, 
|while the legitimate use of lactometers bas chiefly been 
| confined to examinations made with a view to ascertain 
| whether a certain kind of milk was above or below a given 
|standard. Prof. Soxhlet, of Munich, bas now constructed 
|an apparatus which permits reliable results to be obtained 
also by the lactometer. The cooler or condensing tube, A, 
which may be revolved about its axis, contains a narre."/er 
glass tube, B, within which is placed the lavwomwssr, VU. 








SOXHLET’S LACTOMETER. 


The lower bulb of *he latter carries three projecting points 
to prevent it from closing the lower orifice. Upon the scale 
of the lactometer are marked degrees running from 48 to 66, 
corresponding to the spec. grav. 0°748 to 0 766 at 17°5° C. 
The lactometer is also pooubled with a thermometer, gradu- 





The origin of the turquois of Los Cerillos in view of late 
observations is not doubtful. Chemically it is a hydrous 
aluminum phosphate. Its blue color is due to a variable 
quantity of copper oxide derived from associated rocks. 


metal. 


I| 
find that the Cerillos turquois contains 3°81 per cent of this | flask, D, bas a capacity of about 300 c.c. 
Neglectin this constituent, the formula for turquois | 


ated in.one-fifths, and ———— one-tenth of a degree to 
be distinguished. To is attached the flexible tube. D, 
the other end of which is connected with the tube, E, af 
shown in the figure. A shorter tube F, which enters the 
flask, D, is connected with a rubber blowing bulb. The 
hen using the 


apparatus, 200 c.c. of the milk to be tested, which must be 


requires: Phosphoric acid 32°6, alumina 47°0, water 20°5= | made thoroughly uniform by stirring, are first introduced in 


100(?). 


the flask, then 10 c.c. of solution of potassa, and after thor 


Svidently the decomposition of the feldspar of the| ough agitation 60 c.c. of water-washed ether, all at a tem- 


trachyte furnishes the alumina, while the apatite, or| perature of 17°5° C. The flask is immediately stoppered, 
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thoroughly shaken, and set for some time (from one to two locities (uncorrected for rate of clock, and reduction to a 
hours) in a vessel of water of the same temperature. On vacuum) measured as follows: 
standing, the ether will rise to the top, and will contain all 198.98 
the milk-fat in solution. By gentle blowing with the bulb, , 707 
C. the ethereal layer is driven through the tube, D, into the | 188,405 
Jaca tube, B, where it will cause the lactometer to float as | 187,676 
on as a sufficient quantity has entered. The pinch cock | —— 
in the flexible tube, D, having then been closed, the tube, B, benpo 
is likewise closcd w ith a stopper. To preserve the temper- 187 008 
ature of the ether liquid, the wide outer tube, A, is pre- 188 190 
viously filled with water. As soonas the spindle floats freely, 198,830 
and the temperature is correct, the degree on the scale is 187 266 
read off, for which purpose the lower curve of the meniscus 198110 
is observed, If the above temperature cannot be obtained, 188.079 
it is necessary to add, for ne — —— ape A 
75° C., one degree on the scale, and for every degree o —— 
ile Bo below 17°5° C., to deduct one degree on the | Mean. . 187,167 miles a second. 
scale. After the experiment the apparatus is washed out The correction to vacuum is -+- 64 miles a second. The | 


with ether and dried. : P 
The reliability of the results obtained with this apparatus 
is shown by the fact that they differed from those obtained 
by gravimetric methods by only 0-07 per cent. The given 
proportions and temperature have been chosen after careful 
ison with others, as those which are the most favor- 


correction for rate of clock to a mean solar time is + 52 miles 
a second. 

The final results for the velocity of the light from an 
electric lamp in vacuo is 187,273 miles a second, or 301,382 | 
a —— a second. re - 
compa ’ ee Jsing Struve’s constant of aberration 20°445", we obtain 
able to accurate results.—Chemiker Zeitung. for pany Bea parallax the value 8°77", and for the mean dis- 
. — tance ef the sun 93,223.000 miles. it 

“nur TTRe On February 11, 1881, the reflected stars were seen to 
A NEW UREOMETER. be colored, one reddish, the other bluish. The particular 
Renson, Jr., of Louvain, has devised the color of a particular star depended upon the speed of rota- 
Into a long, straight glass tion of the toothed wheel. hat star which was increasing | 
\ with increase of speed of the toothed wheel was reddish, 
that one which was diminishing with increase of speed was | 
bluish. This seems to be caused by the fact that blue rays 
travel quicker than red rays. 
ing from the flask in which the reaction takes place. When A number of tests were made to judge of the accuracy of 
using the apparatus, the cylinder, E, is nearly filled with this conclusion, and they confirmed it. In the final arrange- 
water, and by gently releasing the pinch-cock, and by ments, the electric light was acted upon by a bisulphide of 
suction through the open end of the rubber tube, the water carbon prism, and part of a pure spectrum was used. . 
is caused to rise in the burette until it stands on a level ferential measurements were then made to find the difference | 
with the 0 mark. The pinch-cock is then closed and the in velocity of rotation of the toothed wheel, required to pro- 
tube connected with the flask, F, which has —, been duce equality of red and of blue lights. The most conveni- 
charged with a solution of hypobromite and a rubber tube ent method was to use a driving weight slightly in excess of | 
containing a measured solution (5 c.c. or 10 ¢.c.) of the that required to produce equality of the light, then to fix to | 
The hypobromite solution is made by the pulley carrying the weights one end of a piece of stout | 
India-rubber tubing, the other end being fixed to a point | 
above. This gradually diminished the effective driving | 
weight. The equality of red lights was first noted, the color | 
P ,of the light was changed, and the interval of time until the | 
| blue lights were equal was measured. The rate at which 
|\the India-rubber diminished the speed was afterward mea- 
sured by the aid of the chronograph, and thus the difference 
lor speed determined. The mean of thirty-seven determina- 
| tions in this and other ways gave the result that the differ- 
|ence in velocity between red and blue lights is about one- 
|eighth per cent. of the whole velocity, blue traveling most | 
| rapidly. 
| The general conclusion seems to be supported by a com- 
| parison of the velocity of light measured by M. Cornu and 
| Mr. Michelson, where the source of light usually employed | 
is taken into consideration. These are the only accurate | 
measurements of the velocity of light hitherto published. 
They give us the following results: 


"Velocity in kilos | 





Mr. CHAS. ; 
apparatus here described. to f | 
cylinder, E, a plain burette, B, divided in 50 ¢.c., and with- 
out stop-cock, is introduced. and its upper end connected 
with a rubber tube, provided with a pinch-cock, P. This 
tube is intended to be attached to a glass tube, V, project- 


urine to be tested. ’ ‘ 
dissolving 65 gm. of caustic soda in 1,000 gm. of water, and 


Usual source of Light. a Second, } 
Michelson’s research... The sunnear horizon, 299,940 
| Cornu’s - ..- Lime light, 300,400 
'The present ‘“‘ ... Electric light, 801,382 





Classifying the sources of light used by Cornu, we get the | 
following approximate relative velocities: 





| No. of Approximate Relative 
| Source of Light. Observations. Velocity. | 
PotselewM....ccccccse 20 298,776 kilos. 
| Sun near horizon .... 7 300,242 * 
300,290 ‘* 





| Lime light .......... 449 


All tLese results seem to support the view that the more 
refrangible the source of light, the greater is the velocity. 
But the evidence of the present observations, indicating an 
excess of velocity for blue over red light, seeming to exceed 
one per cent. of the whole, must rest upon the merit of the 
present observations themselves. 


RENSON’S UREOMETER. 


adding gradually 60 gm. of bromine. When everything is 
ready, the pinch cock is first released, whereupon the 
column of water in the burette will slightly fall below the 
mark 0. The author directs that this diminution, provided 
it remain constant, should not be taken into account, but TQOTIT, Y r r me : 
that, after the reaction has ceased. the volume of gas should MUSCULAR ACTIVITY AED DECOMPOSETION OF 
be read off, beginning from the 0 mark. The reaction is MATTER. 
By Dr. O. KELLNER. 





brought about by the upsetting of the rubber tube contain- 
ing the urea-solution, whereby the urea is decomposed with 
the evolution of nitrogen. When reading off the number of THE requirement of an organism for the exertion of energy 
cc. on the burette, the latter is to be lifted up until the | can become a cause of the decomposition of the components 
water outside is on a level with that inside. The percentage of the nutriment and of the body. Non-azotized materials 
of urea is calculated in the usual manner, but the author oro first attacked, and if such are insufficient or have been 
directs that 4°5 per cent be deducted from the result, a8 @ consumed a decomposition of the organized albumen takes 
correction for products of decomposition which accompany place. This decomposition of the albumen of the body can 
the nitrogen.—Jour. de Pharm. d’ Ano. only be arrested by an increase of food, especially of its non- 
: nitrogenous portion. Even a very abundant ee bo al- 
SY PP — lian > n , bumen cannot prevent the destruction of organized albumen 
EXPERIMENTAL DETERMINATION OF THE if the total quantity of nourishment is not sufficient for the 
I coare 4 Y OF WHITE AND COLOKED requirements of the force to be exerted. It is possible and 
ieeercis probable that in consequence of the increased demand for | 
By Dr. J. Youne, F.R.S., and Professor G. ForBEs. oxygen during work a larger quantity of circulating albumen | 
i : ‘ is necessary than the minimum required by the organism | 
_THE method employed in this research to measure the velo- when at rest 
city of light resembled the method of M. Fizeau, subse- , a 
quently employed by M. Cornu. A revolving toothed wheel 
is employed in the same way to alter the intensity of the 
light reflected from a distance. In the present method, 
however, there are two distinct reflectors instead of only 
one. They are separated by a distance of a quarter of a | 
mile. The observing telescope and the two reflectors are | 
almost in the same line. The observer sees two stars of| Tuz original formula was 100 c.c. water, 40 c.c. glycerin, 
light, which go through their phases with different periods 10 ¢.c. methylic alcohol, 3°33 grammes alum, 0°83 gramme 
as the toothed wheel is revolved at increasi speeds. One common salt, 0°40 gramme saltpeter, 2 grammes potash, and 
Star is increasing. while the other is diminishing in inten- | 0°66 gramme arsenious acid. The author points out that the 
sity, with the increase of speed of the toothed wheel. The alumina will be completely precipitated by the potash, and 
speed required to produce equality of the lights is deter- proposes in place of both alum and potash an equivalent | 
mined by means of a chronograph. uantity of potassium sulphate. The following two modi- 
By choosing such a speed as gives a maximum of one star | Teetlens of the fluid are now in use, the former for injections | 
at the same speed as a minimum of the other, a pair of ob- | and the latter for steeping objects to be preserved : 
Servations eliminates all cause of doubt arising from varying | 








WICKERSHEIM’S PROCESS FOR THE PRESERVA- | 
TION OF ORGANIC SUBSTANCES. 


By H. Srruve anp O. JACOBSEN. 





brightness in the stars, and ratio of the width of a tooth to| Arsenmious acid.......... 16 grammes. 12 grammes. 
the width of aspace. The distances were observed by trian- Sodium chloride. ....... 80 55 60 = 
gulation with the Ordnance Survey eighteen-inch theodolite, | Potassium sulphate. ..... 200 100 
pe as obese line a side of one of the Ordnance Survey tri- a en basin * . 18 
8. € source of light w pn electri . . otassium carbonate... . Phi. 
- ne Sens Se. 10 liters. 10 liters. 
* Abstract of a read before the - | Glycerine..... -.-..... 4 - 4 “ 
Cham. Nowe,” * MAPS ro0d before the Royal Society, March 19, 1681- / Oo on methylic alcohol.y “ Kw  “ 


WHAT IS GLUCOSE? 


GQ vcossE is the sugar of the future. Oppose it as you will, 
it is daily increasing in importance and in the number of its 
uses. In climates where the sugar cane will not grow, and 
in countries where the sugar-beet cannot be cultivated with 
profit, there isa wide field for glucose. Wherever corn, 

rain, or potatoes thrive, there glucose factories will flourish. 
} ard differs as much from cane sugar as tallow from lard, 
or butter from oleomargarine. Both kinds of sugar are 
sweet, although in a very different degree, and for many 
purposes one can be substituted for the other without the 
copsumer being aware of the fact. 

The manufacturers limit the term ‘‘ glucose ” to the thick 
sirup which neither solidifies nor crystallizes on long stand- 
ing. The same substance in a solid state is called “ grape 
sugar,” but there is nu chemical difference between the two. 
The name “ grape sugar” owes its origin to the fact that a 
kind of sugar found in grapes and other sweet fruits has the 
same chemical composition as that made from starch by 
methods that we shall presently describe. This real grape 
sugar is often seen as an incrustation on raisins and figs. 
Honey also contains grape sugar, and it was there it was 
first discovered by Lowitz in 1792. 

Cane sugar, whetker obtained from the cane, from 
sorghum, from corn stalks, from the maple-tree, or from the 
sugar-beet, is identically the same, and when perfectly pure 
its origin cannot be determined by chemical or physical 
tests. Its composition is expressed by the formula C,,H»sO,. 
It forms large crystals belonging to the monoclinic system, 
as is beautifully shown in rock candy. It is exceedingly 
permanent, and is incapable of undergoing fermentation 
until it has first been converted into glucose. In all these re- 
spects it differs from grapesugar. The latter has for its for- 
mula C,H,,0,. It crystallizes with more difficulty and usually 
in warty masses. It readily undergoes fermentation, split- 
ting up into alcohol and carbon dioxide. It possesses the 
power of reducing copper, silver, and other salts, which 
cane sugar does not; yet it resists the action of cold oil of 
vitriol, which chars cane sugar at once. It is less soluble 
than cane sugar and about one-third as sweet. 

Glucose can be made from any of the carbo-hydrates, 
starch, dextrine, cellulose, etc., but is generally prepared 
from starch. In this country corn starch is used, while 
abroad potato starch is preferred because it is cheaper. 

In the manufacture of beer and spirits from grain of any 


| sort the first operation consists in converting the starch cf 


the grain into grape sugar, which is most readily accom- 
plished by allowing the grain to germinate. The diastase 
then produced effects the desired conversion. Dilute acids 
have the same action on starch, and while almost any acid 
can be employed, even carbonic acid, glucose manufacturers 
generally prefer sulphuric acid. 

The first part of the operation is essentially the same as in 
the manufacture of starch. The corn is soaked in water or 
dilute alkali, then crushed and washed on sieves as long as 
the water runs off milky. The starch is then allowed to 
settle, and the supernatant water drawn off. The next 
operation in making starch consists in drying it, but where 
the starch is to be converted into glucose this part of the 
operation can of course be omitted. The starch is next sub- 
jected to the action of very dilute sulphuric acid, in the pro- 
portion of two pounds of acid to 100 pounds of starch, and 
300 to 400 of water. The water is first heated to boiling; 
the acid, diluted with three times its weight of water, is then 
poured in; and afterward the milky mixture of starch sus- 
pended in water is allowed to flow into the boiling acid. The 
first change that the starch undergoes is a conversion into 
dextrine. By long-continued boiling this is changed into 
glucose. When one part of the liquid mixed with six parts 
of absolute alcohol no longer gives any precipitate of dex- 
trine the boiling is stopped. 

The next step in the eperation is to neutralize the free 
acid. For this purpose lime, chalk, whiting, or marble dust 
may be employed. An insoluble sulphate of lime is formed, 
which is easily removed. It bas been proposed to use barium 
carbonate for neutralizing the acid, as its sulphate is totally 
insoluble, whereas some of the sulpbate of lime stays in so- 
lution. The cost of barium carbonate is an insuperable ob- 
jection, and, being poisonous, its presence is less desirable 
than that of lime. 

The sirup is now evaporated in shallow pans until it 
reaches a density of 1°12 (16° Baumé), which causes the sul- 
phate of lime to be precipitated, while the other impurities 
rise as scum to the top. It is afterward filtered through 
bone-coal, and then evaporated to a greater or less extent, 
according as a sirup or a solid is desired. About twice as 
much acid is employed for making grape sugar as when glu- 
cose sirup is écohed, 

From the above description it will be seen that glucose, 
properly made, is in no way an objectionable article. It may 
disagree with some people, just as honey does, and for the 
same reasons. Persons who are troubled with dyspepsia, 
sour stomach, ete., often find difficulty in partaking of glu- 
cose, because it ferments so quickly in the stomach, as might 
have been expected. A German professor, Dr. J. Nessler, 


| of Baden, has attempted to prove that glucose from potato 


starch contains a poisonous substance, but his method of iso- 
lating it might equally ‘well have produced it. To remove 
all the glucose he added yeast to set up a fermentation, and 
when that was ended expelled the alcohol by boiling. His 
experiments were made with the unfermentable residue. 
Another gentleman, Mr. W. H. Langheck, has proved that 
a bitter substance resembling colchicine is sometimes formed 
during fermentation. He bas even succeeded in separating 


‘and crystallizing this bitter substance, and bas described its 


reactions. 

Some chemists claim to have discovered all sorts of poison- 
ous substances in glucose, such as lead, tin, sulphuric acid, 
etc. We have not been so fortunate as to make any such 
startling discoveries. Of course, like every other manufac- 
tured article, much depends on the care taken in its prepara- 
tion. The presence of sulpbatc of lime in very small quan- 
tities might be expected. Dextrine is often present ‘n con- 
siderable quantity, but this is both sweet and wholesome, in 
fact highly nutritious. . 

The uses of glucose are very numerous, although it is 
seldom sold to the public under its real name; but under the 
alias of ‘‘golden drips,” ‘ sugar-bouse sirup,” ‘‘ strained 
honey,” and even Vermont maple sirup, its sale is very ex- 
tensive. It is largely employed by confectioners for making 
candies, by wine-dealers for strengthening wine, by brewers 
to add body to their beer. Dr. Kedzie, of the Michigan 


Board of Health, reports that of seventeen samples of table 
sirup tested by him, fifteen contained glucose. Of twenty 
samples analyzed in Chicago, only one was unadulterated. 

e give below the result of our own analyses of two speci- 
mens of American grape sugar obtained in New York city 
and of two samples of candy obtained in Boston, one of 





4658 








SCIENTIFIC AMERICAN SUPPLEMENT, No. 2992. 





Aveust 6, 1881, 


— ; a | P ° . . 
which, usually called French candy, contains about eight When hematoxylin is treated with ammonia solution and | from the traces of copper contained in the coating of tinned 


per cent. of glucose. 
re Grape Grape Candy. Candy 
COMPOSITION Sugar Sugar I a ll - 
I] 

WOO. kc iveus 75°49 76°85 17°50 8°10 
Water 11°52 8°16 
Ash 0°66 0°26 ssee | 
Sulphurie acid... 0°27 None Trace None 


& sample of maple sugar that we tested was found to be 
nearly free from glucose It should here be remarked that 
glucose is often present in molasses and sirups that have not 
been adulterated, having been formed from the cane sugar 
by boiling: also, that there are other substances besides glu 
cose which possess the power of reducing alkaline copper 
solutions 

We do not believe that pure glucose is an injurious sub 
stance when properly made, but to sell it under the name of 
cane sugar, when it is but one-third as sweet, is a fraud; 
and to charge the price of cane sugar, when it costs but 
three cents a pound to make it, isa swindle. That it pays to 
make it is evident from the fact that there are more than 
twenty glucose factories in this country turning out over 
one million pounds per day of grape sugar and glucose 
Boston Journal of Chemistry. 


NOTICE 
COLORING 


OF A NEW VEGETABLE 
MATTER. 


PRELIMINARY 


By Sam. P. SaprLeR and WM. L. RowLanp 
Some months since our attention was drawn to a variety 
f wood, called Beth-a barra, which had been recently im 


ported from the west coast of Africa, and was much valued 
for its extreme toughness and its capability of receiving a 
high polish 

The wood compact, very heavy, and in color very 
nearly resembles ordinary black walnut, On close examina 
tion, however, the interstices of the fibers are plainly seen 
to be filled with a yellow crystalline powder, In this respect 


it differs from logwood, barwood, camwood, and red sandal 
wood with which it was compared. In these woods the 
color is uniformly disseminated, the fiber appearing as if 


soaked in a solution of corresponding color. It resembles 
more closely the yellow coloring matter of rbubarb and of 
araroba, 01 which compound, chrysophanic 
acid, occurs also as a loose yellow crystalline powder in the 
interstices of the Special attention was, therefore, 
paid to its resemblances to this compound, as well as to 
those of the well-known dye woods mentioned above. 

A cross-section of the Beth-a-barra wood appears very 
similar to the fernambouc and sappan woods, from which 
brasilin is obtained.* It bears very little resemblance, how 
ever, to the sections of logwood and the other therein-men 
tioned woods + 

The coloring principle was extracted from the shavings, 
or better yet, the sawdust and raspings of the wood, by 
heating with distilled water containing a little s° dium car 
bonate. This produced a deep claret red solution, which 
was then filtered. To the filtrate acetic acid was added in 
slight excess, precipitating the coloring matter in a fine 
flocculent condition; this was filtere 1, washed, and then dis 
solved in hot 80 per cent. alcohol, from which it crystallized 
upon cooling. By successive crystallizations the pure sub 
stance was obtained, 

The material thus gotten was a tasteless, yellow com 
pound apparently crystallizing in seales or needles. Upon 
examination under the microscope these plates are found to 
be made up of a series of flat prisms, joined laterally. The 
crystals are unchanged in dry or moist air, insoluble in cok 
water, very slightly soluble in hot water, but readily soluble 
in alcohol or ether The presence of even a trace of 
alkali cr alkaline carbonate also causes it to dissolve with 
deep claret-red color. The crystals melt at 135° C, 

Two lots were prepared for analysis; one was dried at 
100° C., and the other at 125° C. 


roa powd r 


rool 











Analysis of material dried at 100° C. 
[ II Mean. 
Carbon 68°75 68°74 68°77 
EEVGROMOR. ..s v0: cocse 6°05 6°05 6°05 
OXYZED. .. vececeseeeesd aU 25°16 25°18 
100-00 10000 100-00 

Analysis of material dried at 125° C. 
II Mean. 
Carbon 75°00 75°41 
Hydrogen....... 6°69 6°54 
Oxygen.... 18°31 18°05 
109-00 100 00 100°00 


The mean of the results of 


125° C. would give 


the analysis of that dried at 
a formula Cy.H Os, or possibly CyoHes 
O,, while that dried at 100°C. would be Cy.H,.,0,+-3H.O 

The accepted formula for hematoxylin, the coloring 
material of logwood, is C,.H,,O.,t which would give 68°57 
per cent. of carbon and 463 per cent. of hydrogen, 


Taking the work done within the past few years on 
hematoxylin as a guide, the action of numerous reagents 


was then tried upon the new coloring matter. We will give 
for comparison the results arrived at with hematoxylin and 
then state our results with the Beth-a-barra color, 

Sodium amalgam has no action upon hematoxylin; with 
this coloring matter, however, we obtained, on treatment 
with sodium amalgam, a white compound, which under the 
micro-cope is seen to be crystallized in tine needles. The 
examination of this we reserve for a future communication. 

A drop of nitric acid added to the ethereal solution of 
lwmatoxylin in the cold rapidly oxidizes it; nitric acid 
uxidizes this coloring principle only when concentrated, and 
with the aid of heat, giving rise to a white crystalline com 
pound, soluble in’ ether, which gradually decomposes on 
exposure to the air 

Hematoxylin, when fused with potassium hydrate, yields 


pyregallic acid; this material, on fusion with potassium 
hydrate, yields no pyrogallic acid 

* Amer. Journ. Pharm., p. 348, 1880. 

+ Loc. cit., p. 351 

t Ber. deutsch. chem. Gesell., 4, 329. | 


is allowed to stand in contact with the air for several days, 


an oxidation product is obtained*; the Beth-a-barra 


principle, treated in this manner for several days, shows no | 


signs of any oxidation or change. 


Reagents Brasilin. t 


Claret-red sol. 
Orange ppt 
Yellow solution 
Crimson-red ppt. 


Alkalies. 
Acids—weak. 
Acids—conc. 


Alum sol 


Pink solution 


| 
Lime water. 
Ferrous salts, 
Ferric salts. 
Copper salts, 


Crimson ppt 
Purplish-black ppt. 
Brownish-red ppt. 
Brownish-red ppt 


Black ppt 
Purple sol. 


Violet sol 
Yeflow sol. 
Gray ppt. 
Purple sol. 
Purple ppt. 
Purple ppt. 


Lead salts. 
Mercuric salts 
Silver salts. 

Tartar emetic 
Stannous chloride 
Sodium aluminate. 


Crimson-red ppt. 
Ye llow ppt. 
Yellow ppt 
Rose-colored ppt 
Red ppt. 
Claret-red ppt. 


It is a noteworthy fact that though this substance con 
tains more hydrogen relatively than brasilin or haematoxylin, 
it does not oxidize as readily, but is reduced more readily 
than either of these coloring compounds. The above table 
has prepared, comparing the action of a series of 
reagents upon several of the common coloring principles 
with the results obtained with this coloring material, The 
brasilin and santalin were extracted directly from the woods 
with alcoho!, and the other two were alcoholic solutions of 
the crystallized coloring matters 

The following references, all of them to papers in the 
‘ Berichte der deutschen chemischen Gesellschaft,” show 
what has been done with the investigation of these 
vegetable coloring matters in late years: Franz Reim— 
** Veber das Hematoxylin,” 4, p. 829; Adolf Baeyer—*‘* Ueber 
las Gallein,” 4, p. 457; E fan Ueber Brasilin und 
Resorcin,” 6, p. 446; C. Liebermann and O. Burg—‘* Ueber 
Brasilin,” 9, p. 1883; Richard Meyer—‘‘ Verhalten des 
Hematoxylins bei der trockenen Destillation,” 12, p. 1392; 
E. A. Letts—*‘ Ueber das Phthalein des Heematoxylins,” 12, 
p. 1651. 

A comparison of the Beth-a-barra coloring material with 
chrysophanic acid, the yellow coloring principle of rhubarb 
and goa powder, was then made in order to see what resem- 
blance there might exist between the two. 

Chrysophanic acid forms golden-yellow scales, melts at 
162° C., forms deep red-colored solutions with caustic alkalies 
or ammonia, from which the acid is precipitated in yellow 
flakes on neutralizing the solution with acid. 


lec n 


ether, chloroform, benzol, or petroleum benzin, yielding 
deep red solutions; ammonia will extract the color from 
solutions in ether or petroleum benzin, but not from chloro 
form or benzol solution, An ammoniacal solution is preci- 
pitated lilac by acetate of lead and rose-colored by alum, 
The Beth-a-barra color looks like chrysophanic acid, but 
fuses at 185° C.; forms solutions with alkalies like those of 
chrysophanic acid. Caustic soda and ammonia both will 


Hematoxylin. 


Reddish-purple sol. 
Pink solution. 

: Dark red sol 

Yellow solution pass- Santalin thrown out, 
| ing into violet. 


|Bluish purple ppt. 
Bluish-black ppt. 


Caustic soda | 
will extract the color from solutions of chrysophanic atid in | 


extract the color from solutions in ether, benzol, petroleum | 


benzin, and chloroform. 
pitated brick-red by acetate of Jead, and no compound 
apparently is formed in alum solutions. Chrysophanic 
acid, when ignited with zine dust, yields methyl-anthracene ; 
this compound similarly treated yields phenol-like bodies 
with the odor of wood-tar creosote, and soluble in alkali 
with violet color. Finally, the percentage composition of 
this compound, before quoted, differs too decidedly from 
that of chrysophanic acid, which requires 70°87 per cent 
carbon and 3°94 per cent. hydrogen. 

Nor does the Beth a-barra principle correspond exactly 
with chrysararobin, which Liebermann and Seidler foundt 
to be the chief constituent of goa powder. That compound 
dissolves in strong potassium hydrate solution with yellow 
color and green fluorescence. Its percentage composition 
moreover demands 72°29 per cent. of carbon and 5°22 per 
cent, of hydrogen. By heating with caustic potash solution 
in contact with air it is changed into chrysophanic acid. 

The similarity of the Beth-a barra principle in many of its 
reactions to these two compounds leads one to suspect a 
relationship. We hope to be able to settle what this rela- 
tionship is shortly by fuller study of its reactions and 
derivatives. — American Chem, Journal, 


CAUSE OF REDDENING OF CARBOLIC ACID. 


Mr. Ep. Fasrnt has observed that commercial carbolic 
acid, if brought in contact with copper or copper-alloys 
(brass, etc.), became red after a few days, and that its aque 
ous solution had acquired an acid reaction. On furtber 
examination, he found that the commercial acid had an acid 
reaction in nearly every instance, which probably facilitated 
the solution of minute quantities of the metal. Different 
specimens of the acid differed in the degree to which they 
becume colored, and it was noticed that the color was least 
intense if t>e acid was warm. He, therefore, concluded that 
wnother agent participated in the reaction, and as Dr. Her- 
mann Hager had ascribed the reddening to ammonia, he 
studied the effects of the latter upon his acid. On exposing 
some solution of ammonia under « glass globe, in presence 
of some slightly reddened acid, he found that the latter 
acquired an intense red color after twelve hours. One 
drop of ammonia added to carbolic acid contaminated 
with copper colored the acid dark red in three hours. 
And on adding one drop of solution of ammoniacal 
cuprous oxide or of ammonio-sulpbate of copper to 
perfectly colorless carbolic acid, the latter turns dark-red 
in a few hours, and the tint is exactly identical with that of 
the commercial acid, which has gradually reddened appar- 
en'ly of its own accord. He, therefore, concludes that the 
reddening caused by ammonia is primarily due to the pres- 
ence of traces of copper, which latter is probably derived 

* Handworterbuch d. Chemie, 3, 42. 
+ Ber. d. deutsch. chem. Ges., 11, 1608. 


An ammoniacal solution is preci- | 


| would be about equal if we took the atomic weight of phos 


iron vessels, in which the acid is usually brought in the 
market. Even very minute traces of copper appear to be 
sufficient to produce this result. It remains now to be showy 


| whether spectrum analysis will be able to confirm the preg. 





Santalin. Beth-a-barra . 


| 

Claret-red sol. 
Yellow ppt 
Yellow sol 
Coloring matter thrown out 
not combine with 


Ciaret-red sol. 
Light red ppt. 


doe Ss 
ALO.. 
Acts like alkalies. 
Fine reddish chocolate ppt. 
Reddish- brown ppt. Chocolate brown ppt 
Red ppt. Brown changing to yellow 
| ppt 
Reddish-violet ppt. Brick red precipitate. 
Scarlet ppt. Orange yellow ppt. 
Redidish-brown ppt. Deep red ppt. 
Cherry colored ppt Orange ppt. 
Red ppt. Yellow ppt 
Red ppt Claret-red ppt. 


Reddish-brown ppt. 
Reddish-violet ppt 


ence of copper in reddened carbolic acid.— Pharm. Post and 
Pharm. Zeit,, 1880, No. 101. 


| APPARATUS FOR CONTINUOUS DISPLACEMENT, 
DuRtne the exhaustion of very finely powdered substances 
in the usual forms of extraction apparatus, in which the 
lower orifice is closed by a pellet of cotton or similar mate- 
rial, it happens not unfrequently that minute particles of the 
material are carried into the liquid, in consequence of which 
the latter has afterward to be filtered, which operation is 
usually attended with some loss of substance. On the other 
| hand, if the pellet of cotton is compressed too much, or if 
| the powder to be exhausted has been pressed down too tight, 
|} the rate at which the liquid percolates will not correspond 
with that at which it is redistilled, so that either the perco- 
lator will run over or the heat will have to be withdrawn for 








WEIGELT’S APPARATUS. 


atime. The introduction of small filters into the tube itself 
is not easy, and, even if accomplished successfully, i* fre- 
quently happens that the powder, packed imperfectly, will 
not be thoroughly exhausted. 

Mr. C. Weigelt, of Rufach, proposes, therefore, to modify 
the Zulkowsky-Wolfbauer extraction apparatus by attaching 
to the outlet of the percolator, within the flask, a small filter. 
Upon the lower end of the inner percolator-tube a slit cork 
is pushed (slit in order to permit an equalization of the 
vapor tension outside and inside of the filter), and upon this 
is fitted a small bulb attachment upon which 1s fastened the 
small filter.—Repert. d. Analyt. Chem., 1881, No. 1. 


DENSITIES OF LIQUEFIED OXYGEN, HYDROGEN, 
AND NITROGEN. 


By L. CAtLLeret and P. HAUTEFEUILLE. 


M. Picret has drawn from the numerical data of his 
researches on the liquefaction of oxygen an approximate 
value for its density in the liquid state. The authors have 
made their observations upon liquefied carbonic acid, mixed 
respectively with liquefied oxygen, hydrogen, and nitrogen. 
The densities of these bodies when liquefied, taken at two 
temperatures, but at one and the same pressure, enable it te 
be established that their coefficients of expansion differ so 
little that the densities have the same respective proportion 
at 0° and at —23°. The densities have therefore been taken 
at temperatures and pressures at which these liquids are 
mutually comparable, and they render it possible to caleu- 
late the relations of the atomic volumes of these three bodies. 
These atomic volumes are 17 for oxygen, 30% for hydroven, 
and 31°8 for nitrogen if we divide each of the atomic weights 
of these bodies (O=16, H=1, N=14) by its density at — 
i.e., 0°89, 0-033, and 0°44. Oxygen, hydrogen, and nitrogen, 
when gaseous, deviate very unequally from the law of 
Mariotte at the pressures employed in the authors’ expeti- 
ments (275 to 300 atmospheres), and there exist no longer. 
under these conditions, simple relations between the atomic 
weights of these gases and their densities. But if a change 
of the state of aggregation is determined by a reduction of 
temperature it is found that the atomic volume of a body 
is adatum showing a positive relation between its density 
and its equivalent weight. If, as M. Stas holds, we cannot 
rely upon a lawof condition for the determination of the 
true relation of the atomic weights, the atomic velumes lose 
their importance. But the atomic volumes which the 
authors have calculated deserve attention, even from this 
point of view, as furnishing numbers which are sensibly 
equal when they are not doubles of the atomic volumes 
assigned to their isomorphs. The atomic volume of nitrogeD 
at —23° is about double that of phosphorus; these volumes 
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The atomic volume of hydrogen at —23° 
‘s a little more than double the atomic volume of magnesium 
+. which M. Dumas has already compared hydrogen. If 
experiment shows that magnesium in the state of vapor has 
. density forty-eight times greater than that of hyc rogen, 
.be anomaly observed in the nitrogen group, both in the 
easeous and the liquid state, and ascribed to the splitting 
up of the molecule of nitrogen, would be repeated with 
che same characters in the group of 2 which hydrogen is the 
first term. The atomic volumes of liquefied oxygen, hydro- 
gen, and nitrogen differ much, as might be expected from 
those which have been deduced from the molecular volumes 
of compounds into which these elements enter. M. Kopp 
has given several atomic volumes for these bodies. His 
numerical determinations, combined with those which the 
authors have just completed, will render it possible to 
explain the correlative contractions of the principal com- 
pounds of these bodies, whether among themselves, or with 
those of the other elements which are known io the liquid 


or in the solid state. 


—_— 


horus as 62°8. 


JAPANESE DISTILLATION. 
Mr. Henry 8. Brapy, at the last meeting of the British 


Pharmaceutical Conference, described a curious little earth- 


enware distilling apparatus in use among the Japanese peo- 
ple in the country districts, where a is largely 
used as a corrective for water rendered muddy and otber- 
wise unsuitable for drinking by rains. It consists, as shown 
in the adjoining figures, of four pieces: a boiler, a, into 
which fits a short cylinder, with a perforated bottom, 6, and 
over this a condenser, ¢, with a cover, d. The cover being 
removed, a stream of cold water can be kept running into 
the condenser by means of a bamboo, and the overflow car- 





Fie. 1 


ried off by the spout at its base. Round the base of the 
inner side of the middle cylinder runs a ledge which forms 
a channel opening into an exit spout. The materials for 
distillation are put into the boiler, and the whole is 
placed on the ordinary /é+atchi, or domestic tire-box. The 
vapor passes through the perforated bottom of the cylinder, 
collects in drops on the dome-shaped inner surface of the 
condenser, runs down into the channel before described, and 
is collected at its exit from the spout. This little contriv- 
ance is known by the Japanese under the name of lambih 
or rambiki, which is doubtless some corruption, through the 
Dutch, of the word alembic. 


DISTILLATION OF ESSENTIAL OILS. 


AmonG the smaller distillatory apparatus used in the | various gases and solids. 


manufacture of essential oils, one of the best is that of Drew 
Heywood, and Barron. It consists of a 
boiler, surmounted, by a still head, which is provided with 


JAPANESE STILL. 
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the receiver. In either case the condensed water is made to | The solvent, or substance which brings other substances into 


'run back into the still, and the loss of the oil is, therefore, 


greatly reduced. 


THE IMPURITIES IN WATER, AND THEIR INFLU- 
ENCE UPON ITS DOMESTIC UTILITY. 
By Mr. Georce Stinuincrieer Jonson, M.R.C.8., 
.C.8.* 
THERE are some impurities found in the water of rivers, 


more especially in those rivers which, like that in the imme- | 


diate neighborhood of this building, take their course 
through large towns, concerning which I shall have little to 
say this evening. I allude to organic impurities, the detritus 
of living beings, sewage, and the like; and my reason for 
keeping silence upon this great subject is the incompleteness 
of our knowledge regarding it. Our highest medical au- 


thorities seem to be at variance as to the nature and degree | 


of the baneful influence exerted by those impurities which I 
have mentioned upon the human economy, with the excep 
tion of the so-called specific poisonous products of such 


| diseases as typhoid and cholera; and our highest chemical 
| authorities are very much at variance as to the best method 


of estimating or determining the amount of these organic 
pollutions in waters, as they also are in the various accounts 
they give of the processes by which nature removes them. 
It would ill become me, therefore, to do more than bint at 


the existence of this source of contamination of water, unless | 


I stood prepared to bring forward some new facts or experi 
ments throwing light upon the subject, which I am not ina 
position to do. I must, therefore, confine myself this even- 
ing to the discussion of some of the more important inor- 
ganie impurities contained in vatural waters, and their influ 
ence upon the domestic utility of the important liquid which 
contains them. 





The word ‘‘ impurities ” has occurred several times already 
in this paper. I have also spoken of ‘ pollutions” and 
** contaminations,” all of which expressions tend to convey 
the idea that the presence of substances so described, in the 
water we drink and employ for household purposes gener- 

|ally must needs be injurious and prejudicial. Now, the 


tendency of this paper will rather be to show the great use- | 


fulness of many of these so-called “‘impurities” in natural 
| waters; and the word is used here in its strictly chemical 
| sense, to indicate anything which we find in and accom. 
| panying water which is not the chemical compound H,0O. 

| Pure water, the compound containing two atoms of hydro- 
|gen combined with one atom of oxygen, is a pure chemi- 
cal substance which is never found in nature. We explain 
this by the statement that water exertsa solvent action upon 
It is, then, by virtue of its solvent 
action that water becomes impregnated with the impurities 





double-walled | of which I am to speak; and I will, therefore, ask you to | 


fullow me while I make a few preliminary remarks upon, 


a mechanism for keeping the contents of the boiler in mo-|and show you afew experiments illustrating the nature 


tion (see Fig. 2). 
pendicular shaft bearing a frame-work of iron curved so as 
to correspond to the interior shape of the still, and on the 


outside carrying a chain which scrapes over the inner sur- | 
This may | sodium, by simply evaporating the water; and these are 


face of the still while the stirrer is being turned. 
be done either by hand or by steam. The still having been 


This stirring apparatus consists of a per- | of solution. 


The process of solution consists essentially in 
a change of physical state, without alteration of chemical 
constitution. Thus, when sugar or common salt is dissolved 
in water, we can obtain the solid sugar, or chloride of 


charged with the material from which essential oil is to be | solved in nitric acid, that is an instance of solution accom- 


obtained, it is filled up with water to within a few inches of 
the top of the body of the still, and the latter is heated by 
admitting steam through the pipe, S. The vapors arising 
are conducted to a cooler situated at a level higher than the 
still itself, and the condensed liquid is collected in a receiver, 
where the oil and water separate. This receiver is provided 
with two faucets, one near the top and the other at the bot 
tom. If the oil passing over is heavier than water, the ex- 
cess of the latter is removed by the upper faucet; if the oil 
swims on the water, the lower faucet is regulated so as to 
allow the water to escape in about the same ratio as it enters 





Fig. 1. 


panied by chemical change; for, if we evaporate the blue 
liquid thus obtained, we have a deposition, not of metallic 
copper, but of nitrate of copper, the salt formed by the 
chemical action which takes place between that metal’ and 
nitric acid. Solution proper, then, consists in a change of 
physical state simply, without change of chemical constitu 
tion. Now, we know of but three physical states in which 
matter can exist—the solid, the liquid, and the gaseous. 











* A paper read before the ‘“‘ Applied Chemistry and Physics Section " 
of the Society of Arts, London, April 28, 1881. 
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HEYWOOD AND BARRON’S STILL FOR ESSENTIAL OILS. 


jinstances of true solution; but, if metallic copper be dis- | 


| solution, is usually a liquid. The dissolved body may be 
| either a solid or a gas. 
| The physical state in which we find any substance depends 
{to a great extent upon the nature and intensity of the phy- 
| sical forces: which happen to be acting upon it at the same 
time. Besides the action of solvents, the two physical forces, 
heat and pressure, exert a very powerful influence upon 
| the physical state of matter. ‘he essential difference 
| between the three pbysical states of matter is one of the 
relative freedom of motion which exisis between the mole 
cules or ultimate particles of which the matter consists, the 
gaseous form of matter possessing the greatest, while the 
solid possesses the smallest degree of molecular mobility. 
| Heat, on the one band, increases this mobility of the mole- 
cules of matter, while pressure has the reverse effect. 

Next, observe that the solvent (¢.g., liquid water) is in the in 
termediate condition, as regards molecular mobility, between 
the solid and the gas, whose physical state it must assimilate 
with its own before it can bring them into solution. Kk fol- 
lows, then, that the liquid solvent must bind a gas in chains, 
as it were—must diminish the free mobility which exists 
among the particles of that most elastic form of matter— 
while it will have to increase the molecular mobility of the 
comparatively sluggish solid, in order to make them respect- 
ively assume its own physical state. Accordingly, we 
| should ge to find that a liquid will have its solvent action 

upon solids increased by the application of heat, while its 
vower of dissolving gases will be diminished by heat, but 
improved by pressure. Aud these laws are obeyed in almost 
all instances. . 

I wil! now show you one or two experiments, to illustrate 

| these preliminary remarks upon solution. When I stir up 

these two white powders in separate beakers of hot distilled 
water, you observe that one of them (which is powdered 
sugar) becomes readily incorporated with the water, changes 
its physical state, assuming that of its solvent, and is dis- 
solved. This isan instance of a soluble substance. This 
other powder, however, refuses to do anything but remain 
partially suspended in the water, making the liquid look 
milky, while the greater part of it (for itis ~*~ heavy) sinks 
and remains in the bottom of the beaker. It is the salt 
called sulphate of baryta, and is one of the most insoluble 
bodies known. 

To illustrate the effect of heat in assisting the solution of 
a soluble solid substance in a liquid, it will be sufficient to 
cool this hot saturated solution of iodide of lead; when we 
find that water which was capable of retaining a large quan 
tity of this salt in the liquid state while hot, becomes inca- 
pable of doing so as it cools, and the excess of salt separates 
out from the solution in the crystalline form. 

To demonstrate the action of heat in retarding the solu- 
tion of a gas in a liquid, I will first pass up a little water into 
this tube, which contains dry ammonia gas confined over 
mercury. As soon as the water reaches the gas, you see 
that the latter disappears, being dissolved by the water. 
Now, if I pour a little hot water over the outside of the tube, 
we shall soon see the effect of heat in increasing the mole- 
cular mobility of the ammonia, for the restraining power of 
the water, at this high temperature, becomes insufficient to 
control the elasticity of its volatile companion, and the 
ammonia bursts its chains and resumes the gaseous condi- 
tion. As the tube cools again, the solvent power of the 
water is again triumphant, and the gas disappears. Not only 
does the temperature of the liquid solvent exert an influence 
upon the quantity and quality of the substances which it is 
capable of dissolving, but the solvent action of a liquid is 
| often considerably modified by the presence therein of sub- 
stances which it has already dissolved. 

We will consider this influence of dissolved matter in 
water upon its solvent action on other forms of matter 
somewhat fully, since it serves to explain the presence of 
some of the impurities found in waters; and it will be con- 
venient to divide the subject into two heads, viz.: 1. The in- 
fiuence of dissolved gases upon the solubility of solids. 2. 
The influence of dissolved solids upon the solubility of other 
solids. 

1. Excluding those cases in which a chemical action oc- 
curs, resulting in the production of some insoluble com- 
pound by the action of a dissolved gas upon one or otber of 
the elements present in a dissolved solid, the general ten- 
dency is for a dissolved gas to increase the solubility of 
solids in their common solvent. As an illustration of this, I 
| will cover this solution of copper sulpbate with a sirong 
solution of ammonia gas in water. You see now three layers 
in the containing vessel. Below, the blue solution of copper 
sulphate; above, the colorle-s solution of ammonia gas in 
water; and between the two a light blue turbid layer, the 
| turbidity of which is due to the presence there of suspended 
| hydrated oxide of copper, a substance which is insoluble in 

pure water, and in most neutral and alkaline solutions, but 
| Which is soluble in a solution of ammonia gas in water, 
yielding a dark blue liquid, which you see is produced when 
\T stir up the contents of the beaker. There are other in- 
stances, which will occur to every chemist, of solid bodies 
quite insoluble in pure water, yielding to the solvent action 
of a solution of ammonia gas in water. It eppears, then, 
that the dissolved gas confers a degree of molecular mobility 
upon the water which bas dissolved it, or at least enables 
the water to produce the requisite freedom of motion among 
the molecules of an otherwise sluggish solid, which is neces- 
| sary in order to compel it to assume the liquid state. 
| 2. It is frequently observed, and especially among the 
halogen group of elements, that an insoluble salt is rendered 
soluble by the presence in their common solvent of a very 
soluble solid body. One of the most striking and beautiful 
examples of this is seen in the case of the red mercuric 
iodide,* which is entirely insoluble in pure water, but is 
readily dissolved by water saturated with potassic iodide—a 
very soluble salt. It is essential that the potassic iodide be 
resent in a somewhat concentrated solution, for, as you see 
in this beaker, when a solution of mercuric iodide in one of 
potassic iodide is mixed with a large bulk of pure water, the 
| red mercuric iodide separates out. If there be any chemical 
j action between the two iodides in this case, it is of the very 
| feeblest kind. Indeed, some experiments of my colleague, 
| Mr. J. M. Thomson, have tended to show that, if the double 
| salts formed by dissolving insoluble halogen compounds in 
soluble ones be compounds at all, they are molecular, not 
|atomic combinations. It is, at all events, interesting to re- 
| mark, that when a dissolved solid assists the solution of 
| another solid body, it is the more soluble substance—that 
| which isgendowed with freest molecular mobility—which 
serves to bring about the liquefaction of the more sluggish 
solid; and there are instances of this action which cannot be 
at all explained by chemical action, as in the case of the solu- 
bility of quick lime in a strong sclution of sugar. 
It sometimes bapr ens that the action of a solvent is ar 
| rested by the formation of a protecting film of ax insoluble 
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substance upon the surface of an immersed solid. Thus 
marble, which is a compact crystalline variety of carbonate 
of lime, is freely dissolved by a solution of hydrochloric acid 
in water, the only solid product of the accompanying 
chemical action being the salt known as calcic chloride 
Now, calcic chloride is freely dissolved by water, and, as 
each particle of it is formed on the surface of the marble, it 
is dissolved off by the water, and fresh surfaces of marble 
are constantly exposed to the action of the hydrochloric 
acid. Butif we immerse marble in water containing both 
hydrochloric acid and sulphuric acid in solution, its surface 
speedily becomes anne with an insoluble film of calcic 
sulphate, and the action ceases. Marble is still there in 
abundance; hydrochloric acid is alxo present in quantity 
adequate and sufficient for its solution; but, by reason of the 
intervening insoluble film of calcie sulphate, they are pre 
vented from acting upon one another. ‘‘ The chemical force 
can only act at infinitesimally small distances.” Another in 
stance of the protecting action of an insoluble film upon the 
surface of an otherwise soluble solid is seen is the case of the 
black ferrous sulphide. When this substance is acted upon 
by sulphuric acid, the salt known as ferrous sulphate is pro 
duced. Now, green vitriol, or ferrous sulphate, does not 
dissolve in cold, strong suiphuric acid, but it dissolves 
readily in hot, dilute sulphuric acid. When therefore, I 
our cold vil of vitriol over this ferrous sulphide, there is 
ittle or no action, a film of ferrous sulphate forming on the 
surface of the sulphide, and protecting the sulphide beneath 
from the action of the acid; but when I pour water into the 
conta:ning vessel, a brisk action is at once set up, heat being 
developed by the admixture of the water with the acid, cold 
strong sulphuric acid being converted into hot dilute sul 
phuric acid, which dissolves off the ferrous sulphate as fast 
as it is formed, 

I will now pass on to a consideration of some of the 
impurities contained in natural waters—in water as it is sup- 

lied to us for use in everyday life—explaining, where this 
is possible, the sources and method of contamination, and, 
further discussing the chief precautions necessary for the 
removal of such impurities as are prejudicial to the domestic 
utility of this valuable agent. First, then, we will consider 
the gas found in solution in natural waters. With some 
trifling exceptions—viz.: some of the rarer mineral waters— 
the gases dissolved in water are those which are present in 
our atmosphere—oxygen, nitrogen, carbonic acid, and 
ammonia. The oxygen and nitrogen gases, the elementary 
constituents of the atmosphere, are present in it in invari- 
able quantities, and are far less soluble than the other two. 

The carbonic acid and ammonia, or compound gases, are 
chiefly products of animal life, and are constantly being re 
moved by plants and vegetable organisms, but they are also 
more soluble in water than the firsttwo. The carbonic acid 
is present in larger proportion than the ammonia, while it is 
also far less soluble than the latter gas. Indeed, after a 
long continued fall of rain, the presence of ammonia in the 
air of a place is hardly recognizable. 

Spring waters are very apt to contain much larger quan- 
tities of CO, than rain water or river water. Meandering, 
as they frequently do, through subterranean passages, they 
are exposed in their course to influences peculiarly favorable 
to their conversion into strong solutions of this gas. The 
earth being the common receptacle for dead organic matter, 
and her cavities being in many cases never penetrated by the 
sun’s rays, or ventilated in any way, accumulations of car- 
bonic acid are to be expected in these regions. The water, 
then, which is often very cold (it may be produced by 
melted snows), is churned up at frequent intervals along its 
course with these terrestrial gases, and becomes, in conse- 
quence, highly charged with them. 

We are able to demonstrate the presence of dissolved gases 
in water, by simply boiling it in an apparatus such as this 
which I now show you, and collecting the permanent gas 
which escapes, as is being done here. The presence of 
these dissolved gases in water appears to be in every way 
beneficial. If we consider water as a beverage, the spark 
ling and refreshing effect of spring water is largely due to 
the dissolved gas, especially to the carbonic acid gas which it 
contains. Again, boiled or distilled water, from which the 
gases have been expelled by beat, is mawkish and insipid, 
but may be again rendered palatable by aerating it with 
charcoal. But more than this, absolutely gas-free water 
(which, however, can only be obtained by boiling water én 
vacuo) boils at a temperature considerably above 100° C., and 
with violent explosion. 

Again, it is probable that the oxygen dissolved in water 
oxidizes, and removes some of the more readily putrescible 
organic matters contained therein; and it certainly is of the 
utmost importance to the life of fish. The dissolved gases 
in water also exert an important influence upon its solvent 
action for solids, as we shallnow find. The solid substances 
dissolved in waters are generally cblorides, sulphates, and 
carbonates of the alkalies, and of the alkaline earth metals. 

Those waters which contain the alkaline earths in solution 
are divided into (1) calcareous and (2) magnesian waters, 
the former containing sulphate or carbonate of lime in solu- 
tion, the latter sulphate or carbonate of magnesia. Such 
waters are said to be hard. It is in the case of the carbon 
ated calcareous anc magnesian waters that we observe most 
distinctly the influence which a dissolved gas may exert in 
modifying the solubility of a solid in their common solvent. 
For the carbonates of lime and magnesia are insoluble in 
pure water, or nearly so; but considerable quantities of 
these salts may be brought into solution by water charged 
with carbonic acid gas. For instance, if I bubble carbonic 
acid gas through this clear lime .water, we first observe a 
milkiness due to the formation of insoluble carbonate of 
lime; and on continuing to pass the gus, we finally obtain a 
clear solution. The dissolved gas enables the water to over- 
come the molecular sluggishness of the calcic carbonate, and 
to reduce it to the liquid condition; just as the dissolved 
ammonia gas in our previous experiment enabled the water 
to hold in solution the hydrated cupric oxide. Now, if I 
boil this clear solution of bicarbonate of lime, the excess of 
gas is expelled by the heat (just as the ammonia gus was ex 
pelled from its dissolving water when the temperature of the 
tube containing the solution was raised), and the water, no 
longer aided by the mobile carbonic acid gas, loses its power 
of keeping the calcic carbonate in the liquid state; accord 
ingly this salt is reprecipitated. 

Searing these facts in mind, we shall be able to explain 
some of the phenomena of nature in connection with this 
subject of calcareous waters. We have seen that spring 
waters are frequently highly charged with carbonic acid 
gas. Now carbonate of lime, in the shape of chalk deposits 
and limestones of various kinds, is a very constant ingredient 
of the soil in many parts of the earth's surface t must, 
therefore, be a matier of very frequent occurrence for water, 
already highly charged with carbonic acid gas, to come iu 
contact with carbonate of lime in the course of its subter- 
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ranean wanderings; hence the frequent contamination of 
natural waters with dissolved carbonate of lime. But there 
is another interesting and very beautiful phenomenon which 
we are enabled to explain by the light of the above facts. I 
mean the formation of stalactites and formations such as are 
figured in the diagram on the wall. Suppose a water hold 

ing in solution much carbonate of lime and carbonic acid 
gas to trickle slowly through the roof of acave. From each 
drop of water, as soon as it finds itself exposed to the com 

mon air, some of its dissolved carbonic acid gas will begin 
to evaporate, and for each molecule of gas which thus leaves 
the water, a molecule of caicic carbonate will be deposited 
in the solid form. Let a few of these solid particles adhere to 
the roof of the cavern, and from the nucleus thus formed, 
the production of vast conical masses, such as are here por- 
trayed with their beautiful tapering apices pointing toward 
the earth, is only a matter of time. The nature and quan- 
tity of the dissolved salts in spring water will, of course, 
vary with the composit.on of the soil through which it has 
passed. Many mineral waters are of great medicinal value. 

We will next consider the influence of dissolved lime-salts 
upon the domestic utility of water. Is “‘ hardness ” in water 
prejudicial? If we consider the water as a beverage, the 
anawer would be, *‘ No.” The worst that hard waters have 
been accused of is, that they produce a tendency to calcu- 
lous formations in those who drink them. But I think the 
water-drinker may answer to that charge, ‘ Not proven.” 
And, on the other hand, we cannot but remember that the 
metals calcium and magnesium, in combination with phos- 
phoric and carbonic acids, play the important part of con- 
ferring the requisite degree of hardness and —w to our 
frame—are, in fact, the earthy constituents of the skeleton. 
But there is another purpose for whicb water is employed— 
viz.: for washing—which is hardly less important than that 
we have just considered. For this purpose hard water is 
certainly Reteueiemetn, | 

Seap contains fatty acids, which form insoluble com- | 
pounds with the lime and magnesia in hard waters, and no | 
lather will be produced till all the lime and magnesia dis. | 
solved in the water have been precipitated in this way. And 
this occasions a waste of soap. 

Now, what is called the temporary hardness in water may 
be removed by boiling it. The expulsion of the dissolved 
carbonic acid gas by this means leads to the removal of the 
calcic carbonate from solution in the water, and the hardness 
due to this cause is then removed. But the water may con 
tain sulphate of lime in solution, which will not be removed 
by boiling the water. On the contrary, unless the water had 
been previously saturated with the salt, the evolution of 
steam in boiling would rather tend to concentrate its solu- 
tion, and thus the permanent hardness due to this cause 
would remain. Moreover, there is a further objection to 
boiling water (except in small quantities) for the purpose of 
removing its hardness, since, besides the consumption of 
fuel which is necessarily incurred, the deposited calcic car- 
bonate tends to form boiler incrustations, often of consider- 
able thickness, upon the walls of the vessel employed for 
the purpose. And if they do not lead, as they have too often 
done, to dangerous accidents by their suddenly becoming 
detached, and producing explosive bursts of steam by allow- 
ing the water to come in contact with the strongly-heated 
metal wall of the vessel, yet must invariably cause great 
waste of fuel, owing to their inferiority as conductors of 
heat. Therefore, the process of Mr. Clark, which is con- 
ducted without any application of heat at all, was a great 
boon to mankind, especially as it has the additional advan- 
tage of clarifying a water as effectually as any filter. 

The problem before us is essentially this: How may dis- 
solved calcic (and magnesic) carbonate be best removed from 
solution in water? ¢.¢., how may these salts be converted 
into suspended and insoluble matter with the smallest pos- 
sible expenditure of time and money ? We have seen that 
the method of boiling the water, though effectual. is objec- | 
tionable on the score of expense, liability to accidents, etc. 
Now, in Mr. Clark’s process, which I have said is prefer- 
able, the suspended insoluble calcic carbonate produced has 
to be removed by subsidence. There are two methods by 
which suspended matter is removed from water in nature— 
subsidence and filtration—and these processes are also | 
adopted by man for the same purpose. Now it is claimed | 
for the method of purification by filtration that organic mat- 
ters are oxidized by the substances employed—e. g., char- 
coal, which has the power of retaining oxygen gas in its 
pores. But the process of Mr. Clark also undoubtedly re- 
moves dissolved organic matters from waters, the lime 
which is added acting as a mordant, and producing tbeir 
precipitation. Mr. Clark’s process is as follows: By adding 
quick lime or hydrated (slaked) lime to a carbonated cal-| 
careous water, the carbonic acid gas, which is holding the 
carbonate of lime in solution, is first removed by combina- 
tion with the added lime, and the carbonate of lime thus 
produced falls, together with that previously in solution, as 
a solid insoluble precipitate. The turbid water is left to 
clear by subsidence, and is then drawn off freed from tem- 
porary hardness. 

I have hitherto been speaking of what may be called un- 
avoidable impurities in water—viz.: impurities which are 
introduced by natural processes which are beyond the con- 
trol of man; but, before concluding, I must allude, however 
briefly, to a very important accidental source of contamina 
tion of water, which is sometimes introduced by man him 
self—I mean the contamination of water with lead. And 
bere we shall find that the influence of dissolved matters in 
any water is extremely important in modifying its solvent 
auction upon this metal. ead, from the ease with which it 
is worked, and the resistance which it offers to atmospheric | 
action, changes of temperature, etc., has been found to be a 
very convenient metal wherewith to construct pipes for the 
conveyance of water, and cisterns for its storage. But lead 
is dissolved in appreciable quantities by some natural waters, 
and the long-continued ingestion of the metal, even in very 
minute quantities, produces serious symptoms of diseases in 
the human subject, so much so that the metal bas given its 
name to at least two specific affections—lead colic and lead 
palsy. It becomes, then, a matter of the utmost importance 
to be able to state, from a knowledge of the ingredients of 
any given water, whether or not it will be safe for persons 
to drink this water after it has been stored in leaden cisterns 
—whether or not the particular water is likely to exert any 
solvent action upon the metal. This we are able, in many 
cases, todo. For it has been found that pure water, free 
from both dissolved solids and gases, bas no solvent action 
npon lead. But water containing dissolved oxygen becomes 
impregnated with lead, oxide of lead being, toa certain 
extent, soluble in water. 

1. Practical Deduction.—Bain water, stored in lead, must 
not be used for drinking purposes. Again. when waters 
containing carbonates, and especially sulphates, in solution, 
are stored in leaden cisterns, the metal becomes coated with 








jan insoluble protecting film of carbonate and sulphate of 
lead, further action being thereby prevented, and the water 
does not become saturnine. 

2. Practical Deduction.—Carbonated and sulphated caleg. 
reous waters may with impunity usually be stored in lead. 
bat the film which forms on the surface of the metal should 
by no means be removed. 

3. Waters containing nitrates and chlorides in abundaneg 
cannot safely be stored in leaden cisterns, since the nitrate 
and chloride of lead are soluble salts. The practical dedug. 
tion from this is obvious. 

In concluding, I hope I have convinced most of m 
hearers that, though we do not drink pure water, it would 
be very much worse for us if we did, and that, while we 

|may sometimes be inclined to ask, ‘*‘ Why is such a sub. 
stance here ?” we generally find at last that it serves some 
important purpose which had escaped our ken—in faet, 
that we are finally led to wonder at the wisdom which 
works through intricate and complicated labyrinths to a per. 
fect and simple end, and are foreed to admire the ultimate 
tendency and result of even such seeming anomalies as the 


** impurities in water.” 


AUTOMATIC WASHING OF PRECIPITATES. 


Upon a retort-stand is fastened the ee vessel, B 
having three tubulures, and lower down, the tray, MN, 
The neck, a, of the glass vessel is connected, by means of 
rubber tube, O P, with a small glass tube, g A (Fig 2), 
dipping in a small cup containing mercury. This cup ig 
attached to one end of a small balance beam, p r, the other 
lend of which is counterbalanced by a weight (at p). Ate, 
there is an axle bearing the bent lever, def. The disk, de, 
|contains a circular ring in the middle, which is hinged in 
such a manner that a funnel placed in it will retain a per- 
pendicular position during the rising or falling of the disk. 








Fie. 1. 


The other end of the lever, f, is provided with a cup, which 
is charged with a weight sufficient to counterbalance the 
other arm containing funnel, filter, and precipitate. The 
globe, B, having been filled with the wash fluid through the 
tubulure, ¢, the latter is corked tightly and the faucet below 
opened. At the same time, the lever, p r, is set so that air 
will be able to enter through the lower orifice of the glass 
tube, g. As soon the funnel fills with water—and the 

roper height may be regulated by the balance weight—the 

isk, de, carrying the funnel sinks, and opposite arm, ¢ /f, 
rises. To the latter are attached two wires, one of which 
carries a stirrup passing below the lever, p 7, the other hav- 
ing a similar stirrup reaching the top of the lever. As the 


g 





Fre. 2. 


arm, ¢ f, rises, the stirrup at 5 (of the wire, a) raises the 
mercury cup until the end of the glass tube is closed by the 
mercury, when the flow of liquid from the globe, B. will 
cease. As the liquid runs from the funnel, the arm, ¢ 7, will 
gradually descend again, and thereby depress the mercury 
cup, whereupon the flow of water will recommence. The 
two stirrups may be set at pleasure, higher or lower, so that 
the flow of liquid or the time at which the refilling of the 
funnel takes place may be —M. Andree, in 
Ber. d. Deutsch. Chem. Ges. 





H.£ZMO-CYANINE AND ITS DISTRIBUTION IN THE 
ANIMAL KINGDOM. 


By C. F. W. KrvkENBERG. 


Bora in blue blood, containing hemo-cyanine and satu- 
rated with oxygen, and in the same rendered colorless by 
reduction, no characteristic distinctions are perceived wit 
the spectroscope. When the hemo-cyanic blood has been 
decolorized by carbonic oxide it is quickly rendered blue 


again if shaken up with atmospheric air.—Med. Central- Biat. 
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CONDUCT OF FINELY DIVIDED IRON) 
ON THE CO" TOWARD NITROGEN. ! 
By Ina REMSEN. 

writer® states that the method of Lassaigne for 

P. powered of nitrogen in bodies containing carbon is not 
licable to compounds in which sulphur is present. He 
claims that the sulphur gives rise to the formation of sul- 
hocyanide, and that this is overlocked, as the solutions are 
strongly acid. A list of compounds is given in which nitro- 

n cannot be detected. It includes taurine, sulpho-urea, 
ge -vanide of jum, and the “‘ amides of the sul- 
suiphocyanide of potass mg 
phonic acids.” In such cases it is recommended to fuse the 
bodies with sodium and pure iron, instead of sodium alone, 
as is customary. The sulphur forms sulphide of iron, and 
the nitrogen forms the cyanide and can easily be detected. 

‘As | have repeatedly used the ordinary method for the de-| 
tection of nitrogen in compounds containing sulphur, and 
have in some cases relied upon the results reached. I under- 
took an examination of the subject thus opened, and I have 
been led to conclusions directly opposed to those of the 
writer referred to. At the same time certain interesting 
observations have been made on the conduct of pure iron, 
reduced by hydrogen, toward nitrogen. i : 

As regards the statement that the method of Lassaigne is 
not applicable to compounds containing — 1 am pre- 

red to give this an unqualified denial. have examined 
every one of the substances mentioned by the writer, with | 
the exception of cystine, and have in each case without the 
slightest difficulty obtained the precipitate of prussian blue. 
I buve also examined a large number of other substances, | 
and bave never experienced difficulty in getting the result | 
looked for. Then, further, the fact that sulphocyanide of | 
sodium or potassium itself breaks up under the influence of 
heat in the presence of an alkaline meta! shows clearly that, | 
even if this salt is formed as is claimed and as is probable, 
the detection of the nitrogen cannot be interfered with by | 
the presence of sulphur. } 

Having shown beyond a doubt that the conclusion I had 
drawn with reference to a certain compound, that it con- 
tained no nitrogen, is correct, I nevertheless fused a small 
specimen of this compound with sodium and iron y hydro- | 
gen, and was astovisbed to find that, on extracting the fused 
mass with water, filtering, and then adding successively | 
ferric and ferrous salts and bydrochloric acid, the Wue pre- 
cipitate revealing the presence of nitrogen was distinctly 
formed. I repeated the experiments a number of times, but 
always with practically the same result. In every case the 
blue precipitate was formed, though in some cases it seemed 
to be formed in larger quantity than in others. The varia- 
tions in quantity were, however, not striking. 

[ now took other non-nitrogenous organic substances than 
the one which was in question and tested these. The two 
purest specimens in this laboratory at the time were one of 
the double tartrate of potassium and sodium which had been 
recrystallized a large number of times, and one of cane sugar 
which had been repeatedly recrystallized from alcohol. 
These two specimens may certainly be regarded as in the 
strictest sense chemically pure. th of these substances 
gave the reaction for nitrogen distinctly. Of all the sub- 
stances experimented upon, the pure double tartrate seemed 
to be best adapted to the purpose, and in continuing the 
experiments I have since always employed this particular 
pure specimen to furnish the carbon. 

The question naturally suggests itself, whence comes the 
nitrogen in these reactions? I at first suspected the iron by 
hydrogen, and my suspicions were increased when, on in- 
quiring into the history of the specimen used, I found that 
it had been made from ferric hydroxide precipitated by am- 
monia. To be sure the hydroxide had been washed with the 
greatest care, and had afterward of course been ignited in a 
current of hydrogen, and it did not seem probable that am- 
monia or any compound of ammonia and iron could be 
retained; but still, there was the nitrogen, and it appeared 
at least possible that it was actually contained in the iron. 
To test this point ferric hydroxide was precipitated from a 
solution of the pure chloride by means of sodium carbonate 
and washed out until no test for sodium could be obtained. 
This precipitate was then divided into two parts, one of 
which was dried at once, and the other boiled for some hours 
With a solution of ammonium carbonate andammenia. The 
latter was then washed out, no special precautions being 
taken to remove all the ammonium sults, and afterward 
dned. Both specimens were separately reduced in a cur- 
rent of purified and dried hydrogen. Both gave the test for 
nilrogen, and indeed the one from which all ammonium com- 
pounds had been carefully excluded seemed to give the test 
better than the other. 

Another specimen of iron by hydrogen which has been in 
the collection of chemicals of this laboratory for five years, 
and which does not take fire by contact with the air, failed 
to give the nitrogen test. This led me to think that possibly 
the nitrogen is not contained in the iron, but is absorbed 
from the air, and that the power to absorb nitrogen in this 
way is connected with the active condition of the iron. Both | 
the specimens above referred to, which in the active condi- | 
Uon readily and invariably gave the test for nitrogen, were | 
allowed to stand for a short time in contact with the air and | 
were then again tested. Neither gave the reaction. The same 
experiment was performed with the specimen of iron by 
hydrogen first used, and which had been preserved under 
ether. A portion of this was allowed to stand over night 
exposed to the air and then gave no indication of the pres- 
2nce of nitrogen. These results make it appear extremely 
probable that the nitrogen detected when active iron is used 
is really absorbed from the air. But if this is so, then more 
thorough contact of the heated reagents with the air ought 
to increase the quantity of cyanide formed. All the experi- 
ments thus far mentioned were performed in test tubes, and 
> ame very little air came in contact with the substance 

e bottom of the tube. On heating the necessary mix- 
ture in a crucible, however, violent combustion of the sodium 
took place and no reaction for nitrogen was obtained. To 
peot this combustion, a mixture of iron by hydrogen, 
— tartrate of sodium and petassium and metallic sodium | 
a Placed in a hard glass tube, and dry hydrogen passed 

rough while gentle heat was applied to drive off water 
ba 0 nitrogen was passed slowly over the mixture, while at 
aoe it was heated to redness. This process was 
weeeek th or about ten minutes, when, on allowing the tube 
: » ‘He contents were extracted with water, filtered, and 
reated in the usual manner. To my surprise, a very large 


ae of prussian blue was formed, much larger in pro-| 
rik; n than in any previous experiment. The result is so 

ing that the experiment is well adapted to -erve the 
— of a lecture experiment, illustrating the formation | 
here can be no 


* Berichte d. deatech. chem. Geeell., 12, 2816. 


cyanogen from the nitrogen of the air. 


——— 


doubt that the nitrogen is really absorbed from the air. The 


' quantity of the precipitate obtained in the last experiment 


Was so great as to exclude the supposition that the nitrogen 
could have been present in the substances used.. Then, 


further, the fact that the active iron, which readily gives the | 


test for nitrogen, does not give the test after it has n ex- 
posed to the air and become oxidized, is a clear indication 
that the active condition of the iron is an important factor 
in the process, and that the nitrogen cannot be in combina- 
tion with the iron. For, if it were, it is difficult to under- 
stand how the spontaneous oxidation of the iran could re- 
move it. The heat evolved can scarcely be sufficient to 
decompose any nitrogen compound present, for the iron is 
heated to a much higher temperature in the course of its 
preparation, and the pos-ible nitrogen compound must have 
been decomposed by this first application of heat. 

I have thus far performed no quantitative experiments, 
and there are obvious difficulties in the way of making these 
exact. As it is intended soon to continue the experiments, 
however, an attempt will be made to determine as nearly as 
possible how much nitrogen can be taken up and combined 
chemically by given weights of the —— Some other 
points of interest will also be taken up. hus, in attempting 
to exclude the air from the vessels in which the reactions 
took place, hydrogen was used, and the nitrogen test was 
not obtained. But on testing a nitrogenous substance (hip- 
puric acid) in the same way, very litile evidence of nitrogen 
was obtained. It would, hence, appear that the test cannot 
be applied in an atmosphere of hydrogen, or that the cyanide 
is decomposed when heated in hydrogen. On the other 
hand, Marchand* has stated that bydrogen does not interfere 
with the application of the test. 

As a result of the experiments described in this paper, it 
may be stated with confidence that when iron by hydrogen and 
certatn non-nitrogenous organic substances are heated together 
with metallic sodium in an atmosphere of nitrogen, a cyanide is 
readily formed. The action is, of course, similar to that 
which takes place in blast furnaces, and which gives rise to 
the formation of cyanide of potassium. In the latter case, 
the carbonate of potassium from the burning of the fuel fur- 
nishes the potassium. Nitrogen is always present in large 
quantity, and the iron is constantly passing from the state 
of oxide to that of the metal. 

Marchand some yeurs ago showed} that steel when heated 
with carbon and potassium can take up nitrogen. It had 
been previously stated by Schafhiutif that steel always con- 
tains nitrogen. The experiments of Marchand made this 


statement appear improbable though they did not disprove | 


it. Indeed, latera discussion arose in France on the same sub- 
ject. Fremy claimed that not only is nitrogen always present 
in steel, but it is the essential element of the steel. This dis- 
cussion did not at the time lead to a satisfactory conclusion. 
Quite recently Miller$ has found nitrogeu in not inconsider- 
able quantity in the gases extracted from Bessemer steel by 
boring, but thus far he has not been able to determine 
whether the nitrogen is simply inclosed in the pores of the 
steel or is chemically combined with it. 

I have made a number of experiments with Bessemer steel 
and with other forms of iron, and have obtained results in 
accordance with those already on record. It seems possible 
that as regards steel the nitrogen detected may be partly ab- 
sorbed from the air and partly present in combination with 
the iron, though it coat be difficult to prove the correct- 


| ness of this supposition.— Amer. Chemical Journal. 


SPONTANEOUS IGNITION OF COAL. 
By H. HaeEpicxe. 


RicHTER’s experiments tend to show that the decomposi- 
tion of coal in the presence of moisture depends on the py- 
rites, while the destructive action of oxygen occurs only at 
an elevated temperature, and is checked by the presence of 
moisture. The influence which pyrites may exercise on the 
decomposition of coal 1s of a twofold nature. It becomes 
first oxidized by the co-operation of moisture, and is trans- 
formed into ferrous sulpha‘e; and during its formation the 
coal becomes split up and exposes a larger surface to the air; 
this ferrous salt is then oxidizea into the ferric salt, which 
gives up oxygen to the coal. 

These assumptions throw some light on the causes of spon- 





taneous ignition, which are mainiy attributable to the action | 


of pyrites. The author found that pyrites ignites in pure 
oxygen at a temperature of about 200°. 
importance to this subject, and gives some statistics as to 
the occurrence of accidents through spontaneous ignition— 
no less than 70 accidents were recorded among 31,116 ships 
in 1874 as resulting from this cause. To prevent spontaneous 
ignition, it is especially requisite to exclude aj! currents of 
air, unless the latter is passed through from the commence- 
ment in a strong current so as to act as a cooling agent. As 
moisture prevents ignition and accumulation of oxygen, it is 
desirable to introduce a jet of steam if there is any great 
increase of temperature in the coal.—Dingl. polyt. J. te 








OZONE. 


Em. ScHorne] calls attention to the fact that, since 
the existence of hydrogen superoxide in the air has 
been demonstrated, the occurrence of ozone as a constituent 
of the atmosphere has become very doubtful. Most of the 
reactions formerly relied upon for the detection of ozone 
are also produced by hydrogen superoxide. The latter 
liberates iodine from the iodides and oxidizes thallous com- 

unds. It does not oxidize manganous salts, but such oxi- 
Bation cannot be ed as an evidence of the presence of 
ozone, since ordinary oxygen in the presence of carbonate 
of ammonium—which is always to be found in the air—will 
effect it. The tarnishing of silver may be, and probably 
always is,due to the presence of sulphides. odor 
sometimes observed and ascribed to ozone is at best a ques. 
tionable argument for its presence. Most observers would 
be liable to confound the odors of ozone and hyponitric 
acid. Moreover, ozone is not produced by the electric 
spark in a mixture of oxygen and nitrogen, but only oxide 
of nitrogen, hence the fact of visible electric discharges in 
the air is no evidence of its formation. It is produced by 
the silent discharge, but of this, —— atmo-pheric pheno- 
menon, we still know too little to justify us in re ing it 
as a probable source of supply. 


* Journal prak. Chemie, 49, 355. 

t Loc. cit. 

+ Did., 19, 408. . 

§ Berichte deutech. chem. Gesell.. 14, 1. 

{ Berichte d. deutsch. chem. Gesell.— Amer. Chem. Jour. 
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SYNTHESIS OF SALICYLIC ACID. 


| By Epear F. Surrs, of the Laboratory of University of 
Pennsylvania. 


Upon heating one part of copper benzoate with about 
| three of distilled water in a sealed tube at a temperature 
of 180° C., for a period of three hours, a large quantity of 
cuprous oxide separated. The contents of the tube were 
then removed to a rather large beuker, acidulated with 
hydrochloric acid, and the solution supersaturated with hy- 
drogen sulphide. The filirate from the copper sulphide con- 
tained, of course, a considerable amount of benzoic acid, 
which was removed by distillation in a current of steam. 
The residual liquid reduced to a small volume guve a ciys- 
tallization of needles, fusing constant at 156° C.. and afforded 
with ferric chloride the characteristic coloration given by 
salicylic acid. The salts ulso proved the presence of the 
lutter. The reaction, then, described above may be graph- 
ically represented as follows: 
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Salicylic Acid 





The experiment repeated gave the same result. A quan- 
| tity sufficient for analysis was obtained, although its sepa- 

ration from the benzoic acid was attended with difficulty. 
| In one or two instances the method was slightly modified. 
| An aqueous solution of benzoic acid and an awmoniacal 
solution of cupric oxide were employed. The mixture was 
heated as usual, but it was necessary to increase the temper- 
ature to 220°C. The yield of salicylic acid in either case 
was never very abundant.—Am. Chemical Journal. 


ON A PURE COKE. 
By W. W. STrave.ey. 


I HAVE recently had occasion to test a sample of coke, 
made from coal-tar pitch, which | found to contain a very 
smal) percentage of sulphur. Since it isnot generally known 
that coke of such purity is obtainable in large quantities, it 
may be well to record the analysis: 


GEE. cc cicescccoce 0°12 O11 
BE cscccccostsccsnes 2°43 2°50 
GI 5 cen ccssvecees 97°45 97 39 by difference. 


The sulphur was estimated by the prolonged boiling of the 
powdered coke, 5to 6 grms., with nitric acid and a little 
| chlorate of potash. The ash was estimated by heating for 
| several hours in a Fletcher's muffle furnace at a white beat. 
| The sample of coke was taken from the ovensand powdered 
| while hot, thus insuring the absence of moisture. Several 
| determinations of sulphur and ash were made with similar 
results. A noticeable feature of this coke is that on expos- 
jure to the weather, even for months, it does not “slack” or 
disintegrate. This is no doubt due to the small percentage 
of sulphur present, the cause of the slacking of most cokes 
—gas-coke especially—being attributable to the oxidation of 
the sulphides of iron contained in the coke. The heating 
and burden carrying power of this coke in the furnace far 
exceeds that of the best Durham coke. From its hardness 
and close texture it is especially calculated to resist the action 
of the hot gases on tbe upper portion of the furnace, thus 
diminishing the loss.—Chem. News. 
SODIUM AND POTASSIUM CHLORIDES IN 
MINERAL ANALYSES. 


By Dr. Fr. Mvcx. 


Tue author remarks that these chlorides often accumulate 
to a serious extent and prove very inconvenient. He evapo- 
rates the filtrates contuining magnesia (whether before or 
after the precipitation of the lime) almost to dryness, covers 
the residue with cold, fuming hydrochloric acid, stirs well, 
waits a few minutes, decants repeatedly through a filter 
formed of glass beads and cotton, and finally washes the 
saline mass upon the filter completely with strong bydro- 
chloric acid. The residue obtamed after evaporating the 
filtrate contains, in addition to magnesium chloride, very 
little fixed chlorides, and requires for its solution but a very 
small quantity of water. The use of glass beads containing 
lead must be carefully avoided, and also “glass wool,” 
— apparently cannot be procured uncontaminated with 


OPHIOPHAGY. 


THE KING SNAKE (OPHIBOLUS SAYI) SUPS ON A FULL 
GROWN WATER MOCCASIN (ANCISTRODON PISCIVORUS).— 
“* Be ye therefore wise as serpen!s.”—Matt. x. 16 

The non-venom-secreting Ophibolus and tne deadly Ancis- 
trodon had kept a friendly companionship for several days 
in the same prison box. Well aware of each other’s pecu- 
liar method of self«iefense, there bad been a policy truce 
instituted forthe nonce. The former did not relish a hy po- 
dermic injection of poison from his surgeon neighbor, and 
the latter equaily as much dreaded a fraternal embrace from 
his acrobatic companion. The one abborred convulsions 
and tetanoid calisthenics as much as the other deprecated 
triturated ribs and macerated scales. The sky became cud- 
denly changed, and such a change ! ete., vide Byron. With- 
out warning, the king snake instantly whipped a coil or two 
of its tail around the neck of his neighbor, just as the cracker 
of a whip doubles into a knot by the movement of the staff 
in the hands of a deft coachman. Before the mocca-in 
could recover from the shock, its entire body was tightly 
pressed by the reduplicating folds of its agile enemy. 
neck to tail and back again, its entire length was tied up so 
effectually that respiration became difficult, movement of 
the bedy was out of question, excepting a vibrating tremor 

| passing helplessly from nasal tip to tail tip, and a swift 
| contracting of the assuilant’s convoluting folds assured the 
victim of ribs aud speedy helplessness. The mouth 
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of the moccasin was open, though the bifid tongue could not 
dart forth, the lower jaw hung livid, and the strength 
left in the upper maxillary was insufficient to allow the poi- 
son fangs to erect themselves, Suffocation and broken ribs 
were too much even for a deadly snake to withstand, These 
facts were closely noted by our acute ee. who slowly 
uncoiled himself from the neck of the vanquished, and 
withdrawing his: head a few inches so as to notice the fea 
tures of his prey, he advanced for the banquet The stun 
ning blow being ‘felt, the moceasin had closed his mouth, 
and was ap pare ntly resigned to his fate. Fastening his upper 
teeth upon the occipitals, and distending his os quadratum, 
the king snake held the head of his victim in his mouth, 
the tail of the latter still wriggling uneasily. The coiling 
became tighter and tighter, a slight noise like the crackling 
of bones was heard, accompanied by a tremor which shook 
both alike, and the two, victor and vanquished, now twisted 
up in a labyrinthine knot, rolled over and over like a spent 
ball from a cannon, 

Taking them from the box, I uncoiled and stretched them 
out on the floor, where they appeared like a double tailed 
snake withoutahead. This gave relief to the moccasin who, 
although his bead, far he atlas, was firmly held 
between the jaws of his antagonist, wriggled manfully with 
renewed strength obtained by release from the constrictor’s 
folds. The king snake was now at a disadvantage, as noted 
from the movements of histail. A stick was placed near it, 
around which it was instantly coiled to the extent of six 
inches, and with this purchase power he felt at ease. The 
ribs of the moccasin were effectually crushed, and the pro- 
cess of swallowing him was now easier and more rapid. 
About sixteen inches of the victim’s body being stored away 
in the expanding stomach of the happy constrictor, a quantity 
of chloroform was administered to the gourmand, and in this 
position the two specimens are now preserved in my cabinet 

The length of the king snake was forty-two inches, and 
that of the moccasin thirty-four inches, the body of the 
latter being much larger than that of the former. The 
time occupied in this half-way repast was two hours 

Only a scientific consideration prompted me to destroy 
and dissect my useful cannibal, for he had already eaten 
seven other snakes while in captivity. 

This note must be added, Ophiophagi, or snake eating 
snakes, prefer other victims, and prey on their own species 
only on account of the absence of their regular food.—John 
T. Humphreys, Burke Co., N. C Amer. Naturalist, 
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STREET-TREES AND PUBLIC GROUNDS. 

Tue best results in planting street-trees are attainable 
when there is a concert of action by the entire community in 
relation to the subject. Such concerted action indicates 
considerable advancement, or a general spread of horticul- 
tural tasie, and. naturally, the best examples of it might be 
expected to be found in the oldest parts of the country, But 
the migratory character of our people greatly modities the 
formative conditions of society. The most enterprising and 
well-informed persons are often leaders in new communities, 
and exercise great influence in shaping their features; so, in 
some of the new towns and villages of the West, there are 
found handsome, broad streets and avenues lined with trees, 
and public squares and parks, while many of the older 
villages are yet as deplorably destitute in these respects as at 
their beginning 

During the summer season, with heat almost tropical, the 
shade of trees in passing along the streets gratefully 
appreciated. What are the best trees for street planting, 
and what the best modes of planting, are questions of general 
interest 

To say that street-trees ought to be planted in the street 
may seem a superfluous statement; nevertheless, many a 
place would be the better if this simple rule had been 
observed. Formerly it was more customary than now to 
plant a row of trees ‘along the fronts of lots, within a foot or 
two of the street-line. The advantage of thus placing tr 
is apparent, since they were there protected by good fences, 
and were thus secure against injury from horses ang 
This security it is far better to obtain by proper guards to 
the trees when necessary; but, fortunately, in most locali 
ties, the necessity of protection no longer exists The row 
of trees the front rendered it almost, if not quite, 
impossible to plant the grounds with any effect in the 
modern style 7 trees intended for shade of the sidewalk 
should, therefore, be always planted along its outer edge 
and next to the roadway. The first to any improve 
ment in maby old grounds is to cut the row of trees 
along the front 

While we plant trees on our grounds with special reference 
to the ornamental effects of their outlines and the beauty of 
their foliage, the primary object in sireet-planting is ample 
and lasting shade during the summer season, Our first 
inquiry, then, is how this object may best be secured. Trees 
are subjects of comparatively slow growth; a generation 
that witnesses the planting of certain trees may pass away 
and yet the young and only partially developed, It 
is only natural and quite proper that the planter himself 
should desire to experience the benefit of shade from trees 
of his own planting. Keeping in mind the space required 
for their perfect development, and yet aiming at useful 
results as speedily as possible, it has become evident by long 
experience and observation that street-trees should be 
planted twice as close as it is proper for them ultimately to 
st ind, and when sary eve ry tree should be cut 
away Planting the trees thus closely, eighteen or twenty 
feet would be proper distances; that, at last, after 
thinuing out, they shall stand thirty-six or forty feet 
apart 

Sugar maples plante l thirty feet apart in good soil, und 
with all conditions favorable, will not touch the extremities 
of their most extended branches in twenty years from plant- 
ing; they will not fairly fill the space in thirty years 
sugar maples should be planted twenty feet apart, 
when fifteen or twenty years old, every other one cut out, 
their heads would never form a close or compact row. This 
species of meple is the slowest-growing of our best street 
trees, but it is also one of the best 

The American elm, although it has 
in its ca ly vears is apt to be straggling, having a few main 
branche< with an open center, and giving but slight shade 
Forty feet not too great a distance for American elms 
when fully developed, but it requires many years to produce 
rows of them that will give the desired shade in nidsummer 
on streets and avenues 

ln employing eith:r the sugar maple or the American 
elm, and planting the trees at the wide distances, thirty-six 
or forty feet, as has been supposed, a more rapidly growing 
tree with amp e foliage planted intermediately would in a 
few years greatly assist in producing shade. The silver- 
leaved maple, Acer daxycarpum, is well adapted to this pur 
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having good, broad foliage, a spreading head, and is a 
rapid grower. In fifteen or twenty years after planting, the 
silver maples should be cut out ‘and the elms or hard 
maples allowed the full room. By adopting this method of 
planting a satisfactory »mount of ‘shade may be attained in 
the shortest time. Such desirable trees as the American 
elm and the bard maple will ultimately line the street. And 
they will then stand sufficiently far apart for their full 
deve lopment, 

The American or white elm, Ulmus americana, with its 
full-formed, ample, overarching head and drooping 
branches, is one of the handsomest and most serviceable of 
trees for the street. It is one of the most pic ars objects 
of our landscapes, exhibiting both grace and strength 
harmoniously united. We accede it the first place as a street 
tree. But it would not do to use any one kind exclusively ; 
however beautiful it may be its charms will stale by con 
tinuous presence 

The English elm, 
growth that ultimately 


pose, 


Ulmus campestris, is a tree of rapid 

attains « large size, of from fifty to 
seventy-five feet in height. It sends out its branches at a 
wider angle than the white elm, in fact, nearly horizon- 
tally, presenting an expression of grandeur and strength. It 
is nid magnificent in all its proportions. The wood of 
this tree is very valuable for many purposes, while that of 
the white elm is almost useless. The English elm is a 
very Valuable street tree, and, at the West, we believe, it will 
yet take a high rank as a timber tree, and be extensively 
planted for its economic uses 

The hard, or rock maple, Acer saccharinum, is very 
properly a favorite street-tree, although it is of slow growth, 
It is one of the most durable of trees, heavy 
foliage, and forms a large, erect, symmetrical head. In the 
fall the leaves assume brilliant scarlet and crimson tints, and 
remain in this condition longer than those of any other of 
our native trees. This tree is the crowning glory of our 
autumn  landse apes. The timber of the highest 
value, being characterized by streugth and 
density. 

The silver-leaved maple, Acer dasycarpum, is very 
exten-ively employed as a street-tree, for which purpose it is 
adapted by its rapid growth, large, spreading head, which, 
in some old trees, takes a form somewhat like the white 
elm, and by its handsome, deeply-cut leaves that are silvery 
on the under side, and which are supported by long, slender 
petioles, allowing them, like those of the ‘poplar, to be 
swayed by the slightest breeze. The timber is not strong, 
and the branches are often split or broken by the winds. 
The trees are greatly improved in form by frequently cutting 
in the branches, or heading back, during the early years of 
=, 

The Norway maple, 


| 
pe yssesses a 


is 


great 


Acer platanoides, a European species, 
is comparatively a low and broad-headed tree, with large 
leaves, bright and shining on both sides, and the foliage 
quite dense, It grows somewhat slowly at first, but when 
well established makes a very fair annual growth. Its hand- 
some foliage und broad-spreading head make it an excellent 
strect tree, 

The European sycamore maple, 
beautiful tree, with a spreading 
The leaves are large and handsome. It thrives well in this 
country and is a valuable tree for the street, rising from 
fifty to seventy-five feet high. It grows more rapidly than 
the sugar and the Norway maple, 

Both the butternut and the black walnut are often found 
on country roud-ides, where, on hot and sultry days, they 
arouse the liveliest emotions of gratitude in the breast of the 
weary traveler oppressed by the noon-day sun. But they 
have never been much employed as street-trees, on account 
of their thin foliage in their earlier years, and, in fact, it 
never becomes very dense. Both the fruit and the wood of 
these are quite valuable, and occasionally a spot may be 
found where one can be planted to advantage on the 
street 

The American linden, or bass-wood, is a handsome street 
tree, and the European lince», T:l/a europea, is still finer, 
but both of them are so subject to the attacks of an insect, 
the Saperda vestila, whose larva bores into the trunk of the 
tree, that they are now seldom planted as street-trees They 
are well adapted for this purpose, and the fragrance of their 
bloom is almost proverbial. It is to be regretted that they | 
should have so insidious and persistent an enemy. 

The horse chestnut has been much used as a street-tree, 
and, when in bloom, it is one of the most beautiful objects 
in the whole vegetable kingdom. Its leaves push out early 
in spring, but decay early in fall, and it aulies much litter 
when it drops its burrs and nuts in autumn. It 
is most too compact and round-headed for shade. | 
It deserves an occasional place, but not general use a 
sireet-tree. 

The variety of elms for street purposes may be incre ased | 
by the use of Clemmer’s elm and the Cornish elm, both of 
which are varieties of the En: glish elm, U. campestris, A 
known as U. dovei is, also, well adapted to the 

All of these last-named elms are still searce and 
any of the other trees described are 


A. seudoplatanus, is a 
head and dense foliage. 


as 


spec ies 
purpose. 
high-priced, whereas 
ple ntiful and cheap. 
The conditions are necessarily such that a tree planted in 
the street cannot appear to the best advantage, its beauty is 
subordinated to its use, it must be trained to branch high in | 
order to be out of the way of pedestrians and vehicles 
Private lawns and public squares and parks furnish the 
opportunity of producing perfect and uomutilated specimens 
of trees, The examples of extensive parks furnished by our 
largest cities cannot possibly be imitated by the smaller 
towns and villages; but because an area of hundreds of 
acres cannot be maintained as ornamental ground, there is | 
no reason why fifty, or twenty, or ten, or two acres may not 
be. There is no village but may have its village green, with | 
its trees aud shrubs, its walks and seats, and retreats, and | 
whatever may add to the pleasure and convenience of those 
who shall resort to it for pleasure and health. There is a 
«reat work to be done in all parts of the country in provid- 
ing these places of public resort, whether as small or larger 
pluces, and designated as greens, or squares, or parks. Our 
medium-sized cities have, usually, several squares of two or 
three or five acres in extent, and these add greatly to the 
beauty, comfort, and health of the citizens; some of the best 
villages are similarly supplied, but, as a rule, country 
villages have made no provision in this respect. This is an 
oversight and should be remedied; a village of only a 
thousand inhabitants would experience great advantages and 
comfort in a well-planned, well-planted, and well kept 
pleasure ground. ‘The expense of land in small villages is 
comparatively little, and there is no reason why public 
grounds may not as well be maintained in such places as inj 
larger ones 
We wish that our readers might be leaders of public 
opinion in regard to this matter in those places where there 


' 


' are no public grounds. The advantages of establishing 
places of resort are so apparent that a little en 
work in some communities will be sure to be crowned 
Success, 

Possibly, in the future, something more may be offered, 
this subject, together with illustrated plans of squares 
park grounds of small and medium size.— Vicks Mag 
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PHOTOPHONIC SELENIUM RECEIVERS. 


THESE yeceivers are made by taking two slips of } 
1-10th mm _ in thickness,0°01 m. wide, and from 1 toi m 
in length. They are separated by two slips of parch 
paper of about 0°15 mm in thickness. The whole is rol 
up in a coil as tight as possible, and kept together by me 
of two pieces of wood held by two screws. The two 
faces are polished with the file. The apparatus is 
heated in the sand-bath to the temperature at which selenj 
begins to melt. A stick of selenium is drawn along its 
face, and the layers receive the characteristic slate colori 
dicated by Bell. These receivers are continuous and have @ 
same properties as the ordinary discontinuous receiy 
plane or cylindri¢.—Z. Mercadier. 


A CATALOGUE, containing brief notices of many import 
scientific papers heretofore published in the SUPPLEMER 
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